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Concerned  About  Security 


Law  Officials  Balk  at  DP  Sharing 


shared  rather  than  dedicated 
computer  systems  might  pose  sc- 


system  secure  from  penetration 
by  unauthorized  persons. 

But  such  shared  systems  must 
be  looked  at  “with  a  jaundiced 

D’Allessandro  acknowledged, 
however,  that  economic  con¬ 
siderations  left  many  law  en- 


Turmoil  Touches  IBM 


Politics  Blamed  as  N.H.  DP  Head  Quits 


CONCORD,  N.H.  -  A  behind- 
the-scenes  political  fight  for  con¬ 
trol  of  the  New  Hampshire  De¬ 
partment  of  Centralized  Data 
Processing  (CDP)  has  led  to  the 
resignation  of  its  director, 
Arthur  T.  Hill. 


when  Hill  resigned,”  he  added.  CC 
The  conflict  in  New  Hampshire  pa 

central  DP  agency  set  up  to  serv-  tan 
ice  the  computing  needs  of  all  cia 
state  departments.  Gov.  Meldrim  of 

tempted  to  get  the  CDP  commis¬ 
sion  involved  with  the  priority 


sistance  Administration  (LEAA),  cording  to  D’Allessandro,  “con- 
Adam  D’Allessandro,  deputy  di-  trol"  over  the  entire  system 
rector  of  New  York  State’s  divi-  should  remain  with  law  enforce- 
sion  of  criminal  justice  services,  ment  officials, 
said  computer  people  have  as-  The  hearings  were  held  to  give 
sured  him  they  can  provide  a  law  enforcement  officials  and 
_  the  public  an  opportunity  to 

r  Head  Quits 

ments  for  dedicated  computers 


CDP  operation  has  c 
payers  millions 


the  part  of  CDP  olfi-  amended  to  permit  shared  secure 
ooperate  with  the  heads  systems,  Justice  Department  of- 
■  agencies,"  Thomson  fjcials  said  they  had  “reevalu¬ 
ated”  the  dedicated  requirement 
ntinued  on  Page  4)  and  found  costs  would  be  exces- 


Because  of  continued  clashes  scheduling  of  programs 
between  Hill  and  some  members  other  internal  mailers,  accorc 
of  the  state  CDP  commission,  to  state  sources,  and  this 
including  chairman  Edward  tempt  at  control  has  increasei 
Berg,  Hill  resigned  effective  Jan.  more  Thomson  appointees  h 


:he  commission.  Hill  referred  to  The  issue 
i  two-year  “personal  conflict”  ability  of  tl 
«ith  Berg.  This  situation  made  it  cording  to 


Mini-Controlled  Trains 
Idle  at  Giant  Texas  Airport 


image  and  potential  sales,”  ac 


Although  two  days  were  allo- 

testified  that  the  hearings  were 
wrapped  up  in  one  day.  Addi¬ 
tional  testimony  will  be  heard  in 
Atlanta  Nov.  21  and  in  San 
Francisco  on  Dec.  4. 

The  panel  hearing  testimony 
included  LEAA  a'dministrator, 
Richard  W.  Velde;  LEAA  general 
counsel,  Thomas  Madden;  and 
Dolan  and  Andrew  Decker,  both 
of  the  Federal  Bureau  of  Investi¬ 
gation  (FBI). 


7-day-a-week  service  for  com¬ 
munications  and  information  re¬ 
trieval.  These  services  are  the 
‘lifeblood’  of  day-to-day  law  en¬ 
forcement  operations  and  re¬ 
sponsibility  for  their  cost-effec¬ 
tiveness  must  not  be  delegated  in 
whole  or  in  part,”  said  Lieut. 
O.S.  Neely. 

Neely  represented  Search 
Group,  Inc.,  a  nonprofit  corpo¬ 
ration  and  successor  organiza¬ 
tion  to  Project  Search,  estab¬ 
lished  by  LEAA  in  I9f>9  to 
study  DP  technology  in  criminal 
justice  systems. 

Neely  emphasized  that  more 
rather  than  fewer  rules  are  need¬ 
ed  “in  the  absence  of  national” 


_ _ MCOMPUTERWOWID 

^CTCOMPIITFRWORID  lAffer  Six  Months  in  Court 


Legal  Maneuvering  Marks  IBM  Trial 
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months  since  U.S.  vs.  IBM  opened  here 
on  May  19  -  and  two  months  since  the 
Federal  District  Court  reconvened  follow¬ 
ing  a  two-month  recess  to  permit  further 
discovery  and  additional  depositions  in 
the  government’s  antitrust  action  against 
the  corporation. 

When  the  trial  resumed  on  Sept.  22,  the 
parties  had  agreed  to  incorporate  the  bulk 
of  the  Telex  record  in  the  evidence  of  this 
case,  the  government  had  subpoenaed 
documents  from  Xerox  Corp.  to  deter¬ 
mine  why  that  company  had  decided  to 
leave  the  computer  industry  and  ob¬ 
servers  had  hopes  the  case  would  progress 
more  quickly  than  it  had  during  the 
spring  and  early  summer. 

But  legal  maneuvering  -  rather  than  the 
question  of  IBM’s  intent  and  ability  to 
monopolize  the  systems  business  in  the 
computer  industry  -  continues  to  charac¬ 
terize  this  trial. 

The  Department  of  Justice  is  still  in  the 
market  definition  portion  of  the  govern¬ 
ment’s  case  and  will  be  for  some  10  more 
witnesses  or  so. 

The  government  has  made  it  through 
eight  other  witnesses,  part  of  the  testi¬ 
mony  of  a  ninth  and  has  added  the 
deposition  of  Ray  W.  Macdonald  of  Bur¬ 
roughs  Corp.  to  the  several  depositions 
read  into  the  record  last  spring  and  sum¬ 
mer.  Thus,  by  the  end  of  the  1  Sth  week 
of  trial  last  week,  Justice  had  presented 
and  completed  the  testimony  of  1 5  wit¬ 
nesses  from  its  list  naming  over  1 00  peo¬ 
ple  who  will  come  before  the  court  on 
behalf  of  the  government  in  this  case. 

Certainly,  the  length  of  time  witnesses 
have  spent  on  the  stand  depends  as  much 
on  cross-examination  as  it  does  on  direct 
questioning.  Cross-examination  has  al- 

ment’s  direct  and  sometimes  takes  twice 

Spending  eight  days  on  the  stand,  over 
half  of  them  on  cross-examination,  Clar¬ 
ence  W.  Spangle  of  Honeywell  provides 
perhaps  the  best  example  of  this. 

Some  contend  the  defense  is  trying  to 
prove  its  direct  case  on  cross;  others  argue 
IBM  is  telling  government  witnesses  that 
when  they  come  to  New  York  to  testi¬ 
fy.  No  matter  how  important  or  busy  they 
are  -  they  had  better  be  prepared  to  stay 
awhile. 

Spangle  made  numerous  shuttle  trips 
between  his  corporation's  headquarters  in 
Minneapolis  and  the  trial  in  New  York 
during  the  course  of  his  testimony,  and 
William  C.  Norris  of  Control  Data  Corp. 


sat  patiently  through  the  last  two  days  of 
Spangle's  testimony,  waiting  to  take  his 
turn  on  the  stand. 

Diversion  From  Charges 

These  kinds  of  tactics  in  the  courtroom 
and  actions  relating  to  the  procedures  the 
judge  hearing  the  case  has  employed  in 
this  trial  have  served  to  divert  attention 
from  the  charges  of  monopoly  against 
IBM. 

The  news  fit  to  print  concerning  U.S.  vs. 
IBM  lately  has  centered  around  the  deci¬ 
sion  by  the  Second  Circuit  Court  of 
Appeals  to  grant  IBM’s  petition  fora  writ 
of  mandamus  (CW,  Nov.  12].  The  issue 
of  whether  Judge  David  N.  Edelslein,  the 
sole  arbiter  in  the  case,  had  overstepped 

Analysis 

his  procedural  bounds  lasted  for  some 
three  weeks,  from  the  time  IBM  first  filed 
its  petition  asking  that  certain  of  Edel- 
stein’s  orders  be  vacated  until  the  appeals 
court  rendered  its  decision.  And  during 
that  time  period,  the  mandamus  action 
dominated  all  news  accounts  of  the  suit. 

Very  little  has  been  said  in  open  court 
regarding  IBM’s  appeal  to  the  Second 
Circuit,  but  there  continues  to  be  con¬ 
siderable  speculation  going  on  in  the 
courtroom  and  among  those  concerned 
with  the  outcome  of  the  case  on  how  this 
public  “dressing  down”  of  Edelstein  and 
the  Department  of  Justice  will  affect  the 
trial  in  the  long  run.  In  general,  the  belief 
is  that  the  “long  run”  will  be  longer. 

A  second  issue  peripheral  to  the  charges 
brought  by  the  government  against  IBM 
and  now  at  trial  is  IBM’s  request  that  the 
“gag  rule”  -  Pretrial  Order  4  -  be  re¬ 
moved.  Both  parties  now  declare  the 
rule  -  an  order  IBM  originally  asked  for 
and  one  to  which  the  government  has 
assented  since  it  was  adopted  in  this  case 
in  1972  -  unconstitutional. 

The  judge  has  yet  to  rule  on  this  request 
by  the  parties.  At  this  point,  if  the  gag 
rule  is  lifted,  IBM  could  launch  a  massive 
advertising  campaign  to  influence  public 

The  corporation’s  counsel  has  already 
argued  it  is  only  fitting  for  IBM  to  be  able 
to  publicly  answer  critical  comments 
made  against  it  in  the  press  and  particu¬ 
larly  by  the  Computer  Industry  Associa¬ 
tion,  allegedly  on  behalf  of  the  govern- 


record  of  now  nearly  8,000  pages  is 
result  of  what  is  going  on  in  the 
room.  The  testimony  of  the  wit 
that  have  taken  the  stand  seems  tc 
left  much  to  be  desired  in  the  w 
proving  the  government’s  points. 

There  is  some  speculation  the  gi 
ment  is  saving  its  big  guns  -  be 
terms  of  witnesses  and  documents  - 
later;  but  others  argue  if  the  Depar 
of  Justice  can’t  prove  market  defi 
aspects  of  its  case,  it  won’t  be  al 
prove  anything  else  it  has  charged. 

The  heart  of  the  case  has  been  ex 
fleetingly  in  the  course  of  the  pas 
months  of  trial.  In  these  instances, 
of  the  problems  the  government 
have  unavoidably  encountered  in 
forts  to  prove  its  charges  against 
have  been  illustrated. 

The  first  occasion  occurred 
Honeywell’s  Spangle  was  asked  wl 
there  are  tactics  IBM  could  use  to 
his  company  out  of  the  computet 
ness  ICW,  Oct.  8] .  A  second  instani 
when  John  J.  Hangen  refused  t( 
some  NCR  Corp.  documents  to  tl 
fense  counsel  for  fear  IBM  might 
look  at  NCR  plans  for  the  next  five 
ICW,  Nov.  191. 

In  proving  intent  to  monopolize 
government  needs  to  have  its  wit 
say  they  fear  IBM  actions  in  the  m 
place.  But  -  keeping  their  invi 
stockholders  and  creditors  in  mind 
of  these  industry  witnesses  are  liki 
feel  very  comfortable  saying  “Yes 
could  force  us  out  of  the  market." 

It  is  important  to  remember  the  gi 
ment  does  not  plan  to  try  to  prow 
has  done  anything  illegal,  but  thi 
corporation  does  monopolize  an 
taken  actions  showing  its  intei 
monopolize  the  computer  systems 
ket.  There  are  likely  to  be  several 
instances  in  which  the  Justice  D 
ment  will  have  trouble  proving  inten 
Tension  and  Hostility 

One  last  effect  of  the  last  two  n 
of  trial  has  been  an  increased  tensi< 
hostility  between  the  parties  in  thi 
Particularly  during  the  events  lead 
to  and  surrounding  the  mandamui 
sion  in  the  Second  Circuit,  relatio 
appeared  strained. 

At  one  point,  IBM’s  lead  attome 
gested  the  parties  will  never  return 
appropriate  level  of  amenities  ii 
case  -  that  what  they  must  do  r 
concentrate  on  the  substance  of  it. 
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The  next  time 
you  get  lost  on 
the  software  map, 
give  us  a  call. 

We  can  help  fill 
in  the  blanks. 

Our  new  telephone  number: 

(201)  568-9700 

Our  new  address: 

560  Sylvan  Ave. 

Englewood  Cliffs,  N.J. 

(Zip)  07632 


Sure,  we  sell  sorting  packages  —  the  best  on  the  market. 
More  than  700  of  the  world’s  most  important  data 
processors  are  now  using  SyncSort.  (Names  on  request.) 

But,  in  the  final  analysis,  what  we  really  sell  is  software 
knowledge.  Not  just  know-how,  but  know -why,  too. 

With  us,  exploring  the  software  unknown  has  always 
been  a  matter  of  everyday  necessity.  When  we  created 
SyncSort,  we  designed  it  as  an  open-ended  idea  —  a 
shell  to  accommodate  new  concepts  and  devices  in  the 
ever-evolving  software  field. 

That’s  how  we've  been  spending  our  time  ever  since  — 
finding  new  and  better  ways  to  do  things,  staying  ahead 
of  the  competition.  Our  major  competitor  is  a  giant. 
(Name  on  request.)  But,  like  most  giants,  he  has  very 
large  feet! 

We  have  a  long  line  of  “firsts"  to  our  credit,  from 
automatic  diskspace  saving  features  back  in  1972  to  a 
new  PARM-EXIT  in  1 975  for  dynamic  user  sort  control. 
But  what  we're  really  proudest  of  is  our  last  “first.” 

For  a  long  time  we  had  a  hunch  that  SMF  analysis  was  a 
poor  tool  for  measuring  systems  performance,  because 
it  couldn’t  accurately  picture  the  amount  of  time  a  sort 
consumes  in  the  supervisor  state. 

So  we  set  up  a  series  of  tests  by  independent  users.  They 
agreed  to  compare  our  sort  with  the  competition’s,  using 
a  hardware  monitor  as  a  measuring  tool. 

The  results  conclusively  proved  the  inaccuracy  of  SMF 
as  a  measuring  device.  They  also  proved  that  our  sort 
was  best,  but  we  already  knew  that.  (If  you’d  like  a  copy 
of  our  documentation  on  the  tests,  please  let  us  know. 

We  just  happen  to  have  a  few  around  the  office.) 

This  is  what  we  mean  about  know-why.  The  next  time 
you  find  yourself  out  there  in  one  of  those  unexplored 
areas  of  the  software  map,  we  hope  you’ll  give  a  ring. 

We  don’t  have  all  the  answers  by  any  means,  but  we 
do  have  a  lot  of  experience  in  finding  the  answers. 

When  you  call,  please  do  so  on  our  new  telephone 
number  (201)  568-9700.  Business  is  so  good  we  had  to 
move  our  offices  from  Fort  Lee  to  Englewood  Cliffs.  The 
natives  on  our  staff  were  getting  restless. 


London,  Paris,  Dusseldorf,  Brussels 

—  (Gemini  Computer  Systems), 
Rijswijk  (ZH)  —  (PANDATA),  Madrid 

—  (Entel/lbermatica),  Vienna  — 
(Ratio),  Sao  Paulo  —  (Deltacom  Do 
Brasil),  Melbourne  —  (The  Shell 
Company  of  Australia,  Limited), 


WHITLOW 

COMPUTER  SYSTEMS  Inc.  560  Sylvan  Ave.,  Englewood  Cliffs,  N.J.  07632 
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ISCOL 


James  Martin 


DESIGN  OF 
TELEPROCESSING 
NETWORKS  AND 
DATA  BASE 
SYSTEMS  FOR 
THE  FUTURE 

CHERRY  HILL,  N.J. 
JANUARY  12-16,1976 
Hyatt  Hotel 
(609)  662-3131 
SAN  FRANCISCO,  CA. 
JANUARY  19-23,  1976 
Hyatt  on  Union  Square 
(415)  398-1234 

An  era  of  tremendous  change 
faces  the  systems  designer  today, 
with  new  mass  storage  tech¬ 
niques,  satellite  telecommunica¬ 
tions  channels,  LSI  microcom¬ 
puters  and  relational  data  base 
management  software  all  chal¬ 
lenging  traditional  cost-effective¬ 
ness  trade-offs. 

This  intensive  one-week  course 
provides  a  unique  opportunity  to 
gain  at  first  hand  from  JAMES 
MARTIN,  the  renowned  author 
and  lecturer  in  the  computer 
field,  an  overall  view  of  this  era 
of  change.  Thus  equipped,  sys¬ 
tems  designers  and  data  process¬ 
ing  managers  can  begin  to  design 
systems  which  can  survive  - 
systems  which  will  not  require 
excessive  maintenance  and  devel¬ 
opment  costs  as  soon  as  they  are 
installed. 

ISCOL,  Ltd.,  the  Associate  Com¬ 
pany  of  the  Systems  Develop¬ 
ment  of  Lancaster  University, 
has  developed  this  course  over 
the  past  six  years  and  it  is  now 
recognized  internationally  as  the 
outstanding  educational  oppor 
tunity  in  the  field. 

For  further  information  fill  in 
the  coupon  and  clip  it  to  your 
note  paper  and  post  AIR  MAIL 


N.H.  DP  Head  Quits  Post;  Politics  Cited 


(Continued  from  Page  1 )  7j  jj  7  “  .  .  ~  1 

Countering  the  governor  s  claim  of  mis  NO  KlfSA  10  JlfOOfflenT 

management,  Hill  cited  figures  showing  • 

CDP  is  now  serving  16  state  agencies  and  CONCORD,  N.H.  -  The  New  Hamp-  when  I  thwarted  his  attempts  to  call  a 
running  225  jobs  on  a  regular  basis  that  shire  Centralized  Data  Processing  rump  meeting  of  the  commission." 


Problem  of  Priorities  dressed  the  priority  problem  in  June  of  (to  the  CDP  commission!  are  forcing 

this  year  and  established  a  special  com-  responsible  people”  to  leave  state  govern- 
Typically  state  agency  heads  expect  mittee  to  work  with  CDP  on  this  func-  ment. 

CDP  to  serve  them  without  any  problems,  tion.  But  the  committee  has  never  met  Roberts,  a  former  member  of  the  com- 

Hill  said,  but  one  problem  which  has  and  its  members  have  yet  to  be  appointed  mission  who  was  not  reappointed  by 

developed  is  that  a  schedule  of  priorities  by  the  governor,  Hill  said.  Thomson,  called  for  an  investigation  of 

has  to  be  established  to  determine  in  On  hearing  of  Hill’s  resignation,  George  the  operations  of  Berg  as  CDP  chairman. 

Law  Officials  Cite  Security  as  Sharing  Concern 


Survey  Profiles  Typical  Net  User 

(Continued  from  Page  I)  them.  Inventory  and  accounting  were  two 

Multiplexers  are  more  popular  (30  of  the  most  mentioned  applications  and, 
users)  than  concentrators  (17  users)  and  in  some  cases,  these  run  side-by-side  with 
most  users  have  several  of  these  units  transaction-oriented  uses  like  nursing  sta- 


AJmost  all  nets  are  oriented  to  termi-  volve  all  members  of  the  crim: 
nal-to-CPU  traffic  with  only  one  user  community.  We  do  not  war 
saying  he  plans  to  implement  a  CPU-to-  Oregon  situation  at  the  nat; 
CPU  upgrade,  the  survey  found.  (CW,  Oct.  11,”  he  said. 

Mini-Controlled  Trains  Idled 


The  use  of  dial-up  and  private  lines  is  _ 

Mini-Controlled  Trains  Idled 

The  biggest  problem  area  in  a  network  is  ( Continued  from  Page  I)  tape  drives,  not  software  bugs,  caused  tl 

line  quality,  29  respondents  complained,  signal  rail  with  the  human  supervisors  at  difficulties  with  recorded  announc 
Eight  said  telephone  personnel  cause  the  Airtrans  central  control  console.  ments,  he  added. 


November  26, 1975 


MComputerworld 


Page  5 


Popular  Power'  Rems 

Portuguese  Revolution  Also  Affects  IBM’s  Workers 

By  Joseph  Hanlon  menl.  Indeed,  many  IBM  workers  are  not  hap-  doing  physical  labor  and  helping  to  oiga- 

Speciai  to  computerworid  Nevertheless,  IBM  has  been  much  less  py  with  what  they  view  as  a  relatively  nize  the  accounting  systems  of  the  newly 

LISBON,  Portugal  -  The  “popular  pow-  affected  by  the  April  25,  1974  coup  than  conservative  workers  committee.  Eighty  formed  worker-controlled  farm  coopera- 
er”  poster  on  the  door  shows  IBM  has  not  many  other  multinationals  in  Portugal.  In  staff  members  this  summer  joined  the  lives. 


ployees  and  permanent  employment  for 
25  students  on  short  contracts. 

Despite  management  opposition,  the 
workers  committee  held  an  international 
IBM  workers  meeting  in  Lisbon  in  July  in 
an  effort  to  set  up  an  international  IBM 
workers  organization. 

Fifteen  people  from  six  other  European 
countries  attended,  and  the  government 
considered  the  meeting  important  enough 
for  the  Labor  Secretary,  Dr.  Carlos  Car¬ 
valhos,  to  give  the  opening  speech. 

Earlier  this  year,  the  committee  did  a 
study  of  IBM’s  commercial  activities  and 
concluded  that,  because  there  was  no 
competition,  the  company  had  sub¬ 
stantially  oversold  its  biggest  customer, 
the  Portuguese  government. 

Thus,  many  government  computers 
were  underused,  the  report  concluded, 
and  IBM  should  stop  selling  more  com¬ 
puters  and  instead  help  users  to  make 
better  use  of  the  ones  they  have. 

Other  workers  committee  projects  in¬ 
cluded  placing  pressure  on  IBM  to  post 
salaries  (management  refused,  but  this 
year  a  law  was  passed  which  requires  it) 
and  working  with  workers  committees  al 
IBM  user  companies  to  suggest  people 
who  might  replace  DP  managers  sacked 
because  of  links  to  the  previous  govern- 

'Bad’  Checks  Undergo 
Recycling  Into  Dough 

SAN  JOSE,  Calif.  -  At  least  two  negoti¬ 
able  but  improperly  computer-coded 
Santa  Clara  County  checks  scheduled  for 
destruction  at  a  recycling  plant  were  il¬ 
legally  recycled  into  money  here  recently. 

Two  county  checks  totaling  $600  were 
cashed  by  unidentified  persons;  six 
checks  have  “turned  up”  altogether,  ac¬ 
cording  to  William  Meyer,  head  of  Santa 
Clara’s  Office  of  Public  Administrator 
and  Public  Guardian. 

There  also  is  a  possibility  that  660  or 
more  checks  may  have  passed  into  the 
wrong  hands.  Meyer  indicated. 

A  total  of  10,000  county  checks  in¬ 
tended  for  Meyer’s  department  were  in¬ 
correctly  printed  by  a  private  firm. 

The  checks  arrived  at  the  Office  of 
Public  Administrator  in  “15  or  so”  sealed 
packets.  When  one  of  the  packages  was 
opened,  employees  discovered  the  checks 
were  incorrectly  numbered,  rendering 
them  useless,  Meyer  recalled. 

“We  had  them  under  lock  and  key, 
waiting  until  we  received  a  directive  from 
the  Finance  Department,  which  even¬ 
tually  ordered  the  checks  be  destroyed  by 
a  private  firm  which  handles  the  destruc¬ 
tion  of  sensitive  paper  materials,"  he  ex¬ 
plained. 

Complying  with  the  directive,  Meyer’s 
assistants  brought  the  checks  to  the  firm, 
laid  the  packages  on  a  conveyor  belt  and 
waited  until  most  of  the  checks  had 
dropped  off  the  conveyor  belt  and  into 
an  acid  solution. 

Somebody  at  the  recycling  plant  “must 
have  grabbed  a  handful  of  checks”  from 
the  unsealed  package  before  it  dropped 
into  the  solution,  he  theorized. 

The  Sheriff's  Department  is  conducting 
an  investigation,  but  no  suspects  have 
been  apprehended,  he  said. 


double  the  legal  minimum.  But  the  medi-  publica  newspaper  and  demonstrating  The  next  election  took  place  this  July 
an  salary  is  $900  per  month  -  seven  against  the  military  occuption  of  the  for  a  revised  workers  committee.  Instead 

times  the  statutory  minimum.  And  most  radio  stations.  of  following  the  IBM  divisional  arrange- 

IBM  workers  earn  more  than  the  $420  Finally,  a  number  of  members  of  the  ment,  the  17  people  were  elected  to 
per  month  over  which  level  no  salary  group  have  spent  weekends  working  on  represent  each  professional  group  (secre- 

increases  are  permitted.  farms  in  Alentego,  where  they  are  both  taries,  salespeople,  systems  analysts,  etc.). 


Just  landed  in  the  world  off 
data  base/data  communications? 

Get  the  Cincom  Pilgrim  Spirit! 


Data  base  management . . .  on-line  data 
communications  . . .  advanced  retrieval 
reporting  systems  .  .  unknown  and  poten 
tially  dangerous  territory  for  the  unsus¬ 
pecting  data  processing  pilgrim  who  is 
responsible  for  moving  his  organization  in 
these  high-yield  information  system  areas 


DB/DC  success  by  joining  the  nearly  1000 
strong  band  of  Cincom  clients.  Using  proven 
common  sense  tools  like  the  TOTAL  Data 
Base  Management  System.  ENVIRON/ 1 
Data  Communication  system,  and 
SOCRATES  Retrieval  System ...  all  designed 
by  Cincom  to  complement  each  other. 

These  organizations  have  made  certain  that 
their  tables  are  heaped  with  plenty.  Such 
rewards  are  justly  gained  and  deserved 


because  of  their  wisdom  in  selecting  soft¬ 
ware  products  designed  tor  ease  of  use. 
efficient  utilization  of  available  resources. 

In  a  foreign  environment  —  with  so  much 
to  gain  or  lose  —  these  pilgrims  escaped 
persecution  by  taking  the  no-nonsense  path 
to  success  in  the  challenging  new  world 
of  DB/DC  systems.  Frills,  lengthy  "paralysis 
by  analysis  '  trips,  tools  hung  together  by 
interfaces,  and  needing  all  the  king's  men 
to  maintain,  have  been  bypassed 

course  for  you  that  guarantees  a  happy 
Thanksgiving  landing,  write  or  call  us  today. 
We  would  be  pleased  to  welcome  you  to 
one  of  our  10-15  seminars  conducted  each 
month  throughout  the  nation  or  to  visit 


Sit  at  our  table: 


^B^f^Cincom  /ystems,  Inc: 

UUe  create  efficiency. 
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PDP-11  and  NOVA/Edipse  users  can  now  choose 


This  Year  Alone 


double-densitv 
floppy  dsk  storage 


...twice  the  data 
for  the  same  low  price 


.ADVANCED  ELECTRONICS  DESIGN,  INC. 


Get  Model  20 
language  out  of  your 
system. 
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Dearborn  DPS/DOS™ 
software  has  converted  over 
2,000  programs  from  Model  20 
language  into  a  DOS  system. 

And,  with  a  record  of  totally 
automatic  conversions  over 
99  percent! 

That  means  that  you 


realize  the  advantages  of 
DOS  sooner. 

It  means  less  overtime 
and  overwork  for  programmers. 
It  means  less  headaches.  Less 
upset. 

For  fast  relief,  call  your 
nearest  Dearborn  office  now. 


S  dearborn  computer  leasing  co.  Chicago (312)671-4410 

loronlo  (416)  621-7060  si.  louis  (314)  727-7277  Cincinnati  (613)  771-1277 
Member  Computer  Lessor*  Association 


DP  Crime  to  Cost  Users  Millions 


trash  basket  for  log-on  passwords  or  user 


TORONTO  -  Espionage  and  theft  in¬ 
volving  computers  will  cost  users  of  DP 
equipment  millions  of  dollars  this  year 
alone,  attendees  at  a  recent  conference 

“Today’s  systems  of  both  distributed 

and  centralized  data  bases,  multiprogram¬ 

ming,  virtual  machines  and  complex  op¬ 
erating  systems  running  in  complicated 
data  communications  networks  are  wide 
open  to  the  would-be  spy,”  according  to 
James  F.  Finch,  president  of  DCF  Sys¬ 
tems  of  Canada. 

“It  would  appear  the  majority  of  discov¬ 
ered  cases  are  not  publicized  because  they 
would  tend  to  put  the  victimized  com¬ 
pany  in  a  bad  light,”  he  said. 

“It  is  estimated  only  15%  of  all  com¬ 
puter-related  crime  is  ever  reported.  If 
this  estimate  is  correct,  then  more  than 
500  acts  will  be  committed  in  1975, 
totaling  many  millions  of  dollars,”  Finch 

Finch  introduced  his  audience  to  what 
he  termed  “espionage  and  theft  using 
computers"  with  some  of  the  more 
famous  cases,  ranging  from  Equity  Fund¬ 
ing  to  the  Cal  Tech-McDonald’s  episode 
[CW,  June  41. 

He  defined  computer  systems  penetra¬ 
tion  as  the  act  of  unauthorized  access  to 
or  control  of  data  procedure  and  machine 
resources.  This  penetration,  he  said,  could 
lead  to  observation,  extraction,  altera¬ 
tion,  addition  or  utilization  activities. 

“The  extent  of  system  compromise  may 
vary  with  type  of  penetration  from  acci¬ 
dental  display  of  the  contents  of  a  file  to 
complete  loss  of  control  by  the  operating 
system,”  he  noted. 

Sharing  Abuses 

The  concept  of  ownership  of  data  or 
programs  in  computers  is  often  misunder¬ 
stood,  Finch  said,  noting  that  while  data 
is  owned  by  a  user  who  only  utilizes  the 
system  to  store  and  process  it,  this  data  is 
often  shared  among  users. 

“It  is  misuse  of  the  sharing  privileges 
that  causes  difficulties  and,  combined 
with  design  flaws,  permits  penetration,” 
Finch  stated. 

“Because  terminals,  communications 
lines  and  concentrators  transmitting  data 
are  vulnerable  to  penetration,  penetration 
becomes  a  greater  threat  as  greater  use  is 
made  of  remote  terminals  and  terminal 
networks,”  he  said. 

Finch  outlined  six  major  categories  of 
penetration  techniques: 

•  Browsing  -  of  which  searching  a 


identifications  is  the  most  basic  form  - 
often  provides  enough  information  to  im¬ 
personate  a  legitimate  user. 

•  A  foible,  or  an  accidental  or  uninten¬ 
tional  opening  that  permits  unauthorized 
access  to  information,  can  occur  in  either 

hardware  or  software,  often  because  a 

programmer  has  inadvertently  allowed  an 

obscure  condition  to  occur  for  which  no 

•  An  artifice  is  the  intentional  intro¬ 
duction  of  clandestine  code  into  a  system 
to  be  used  later  for  subversion  from 

within.  It  can  be  implanted  at  the  time 

the  system  is  implemented  or  during  sub¬ 

sequent  modification. 

•  An  impersonation,  or  unauthorized 
activity  earned  out  by  masquerading  as  a 
legitimate  user  or  device,  is  often  used  to 
subvert  a  computer  system  together  with 
other  penetration  methods. 

•  Tapping  is  the  gaining  of  access  to  a 
system  via  direct  connection  to  a  com¬ 
munications  link  or  a  part  of  the  central 
system.  Switching  networks  are  particu¬ 
larly  prone  to  this  type  of  penetration. 
Finch  said. 

•  Radiation,  or  passive  eavesdropping 
without  direct  connection,  siphons  data 
from  a  system  by  detecting  acoustic  or 
electromagnetic  signals  emanating  from  a 
system  or  component,  in  particular  com¬ 
munication  lines  and  CRTs. 

Finch  suggested  data  encryption  tech¬ 
niques  as  a  possible  method  of  thwarting 
would-be  criminals.  In  particular,  tech¬ 
niques  should  be  used  that  require  a  thief 
to  spend  more  money  to  break  the  sys¬ 
tem  than  he  would  spend  to  develop  the 
information  himself. 

“As  system  protection  mechanisms  and 
procedures  are  improved,  the  penetration 
work  factor  necessary  to  gain  access  by 
technical  methods  could  become  so  great 
that  other  methods,  such  as  buying  off  an 
employee  with  access  to  the  information, 
would  be  less  expensive,”  Finch  said. 

The  next  best  thing  to  penetration  pre¬ 
vention  is  penetration  detection,  he 
stated.  By  using  hardware  and  software 
monitors  to  track  file  and  data  base  ac¬ 
cess  by  user  and  time,  utilization  profiles 
can  be  developed.  Thus,  if  the  monitor 
detects  a  deviation  from  profile,  a  secur¬ 
ity  alert  could  be  sounded,  he  said. 

“An  additional  safeguard  might  be  a 
security  console  displaying  security  mes¬ 
sages.  A  systems  security  officer  with  the 
proper  authority  could,  via  the  security 
console,  monitor  and  if  necessary  limit 
file  access  or  remote  log-on,”  Finch  said. 
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Free  Federol  Matching  Program 
Helps  Commuters  to  'Pool  It’ 


vmi’ll  be  in  goad  company 
IAC0MM7G 


Motorists  in  several  cities  and  states  are 
“pooling  it”  with  a  computer  car-pool 
matching  program  available  free  of  charge 
from  the  Federal  Highway  Ad¬ 
ministration  (FHWA). 

The  advantages  of  car  pooling  are  self- 
evident,  according  to  Edward  Fleischman 
of  the  FHWA.  Presently,  the  averager  auto 
occupancy  in  the  U.S.  is  1.4  persons  per 
car,  he  noted. 

The  cost  of  operating  a  car  with  only 
one  occupant  is  S2.64,  the  highest  cost 
per  passenger  of  any  mode  of  travel. 
However,  a  car  with  four  occupants  costs 
only  66  cents  per  passenger,  he  said. 

Companies,  too,  can  save  with  car  pool- 
because  it  cuts  their  i — *"* - *- 


wishing  to  participate  will  be  sent  print¬ 
out  lists  of  other  participants  in  their 
area.  New  applicants  will  be  added  and 
persons  who  have  formed  car  pools  will 
be  deleted  from  updated  lists. 

After  six  months  of  operation,  Denver 
officials  estimated  some  80%  of  those 
who  have  inquired  about  a  smaller  scale 
program  there  have  actually  begun  car 

The  Colorado  Air  Pollution  Control 
Commission  requires  all  employers  of  SO 
or  more  people  to  offer  a  carpool  locater 
service  to  employees,  according  to  David 
Pampu,  assistant  director  of  the  Denver 
Regional  Council  of  Governments.  Parti- 
ion  is  strictly  voluntary,  he  noted.* 


In  Energy  Industries 

R.D.  Pfluger,  Manager 
Communications  Technology 
Shell  Oil  Company 


In  Los  Angeles,  an  independent  non¬ 
profit  corporation  has  been  set  up  to 
administer  a  modified  version  of  the 
FHWA  program. 

Commuter  Computer  presently  involves 
about  1,000  companies  and  has  a  data 
base  of  47,000  to  48,000  names. 

But  only  about  10%  of  the  people  in  the 
data  base  probably  are  participating  in  a 
car  pool,  a  spokesman  estimated. 

The  service  is  available  in  five  counties 
surrounding  Los  Angeles,  and  the  pro¬ 
gramming  is  done  by  the  city’s  DP  center. 

The  matching  process  is  based  on  a  grid 
system  overlaid  on  an  urban  area  map  to 
which  home  and  work  locations  are  man¬ 
ually  coded.  A  file  of  participants  in  the 
program  is  constructed,  and  participants 
are  matched  if  they  live  and  work  in  the 
same  areas  and  arrive  and  depart  within  a 
specific  range  of  time. 

The  State  of  Tennessee  Department  of 
Highways,  the  first  user  of  the  FHWA 
program,  currently  has  a  data  base  of 
5,000  people.  The  service  is  available  to 
the  1 5,000  employees  of  the  state  govern¬ 
ment  in  Nashville. 

The  Nashville  program  received  a  great 
deal  of  publicity  at  the  outset,  including  a 
news  feature  on  CBS-TV,  which  spurred  a 
lot  of  initial  interest,  according  to  James 
Stewart,  director  of  management  systems 
for  the  department. 

There  is  no  ongoing  campaign  to  recruit 
additional  members  because  all  the  re- 


Get  more  main 
memory 
with  Fabri-lek 


Off  the  shelf  core  n 
performance  for  yc 
computer,  from  the  industry 
Fabri-Tek.  Reliable,  plug-compatible  systems  at  big 
savings.  Call  or  send  coupon  for  technical  and 
information. 
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Editorial 


One  Step  Forward 

U.S.  Attorney  General  Edward  H.  Levi  should  be 
congratulated  for  shelving  the  Federal  Bureau  of 
Investigation's  (FBI)  plan  for  a  computerized  mes¬ 
sageswitching  system  for  criminal  history  informa¬ 
tion  [CW,  Nov.  19]. 

Clearly,  his  action  must  have  come  up  against  a 
great  deal  of  internal  pressure  from  the  bureau  to 
establish  such  a  system,  since  the  FBI  is  not  known  to 
be  shy  about  pushing  requests  that  would  expand  its 
bailiwick  in  the  criminal  justice  field. 

However,  the  move  does  not  go  far  enough. 

Criminal  history  information  is  still  the  responsibil¬ 
ity  of  the  FBI,  even  though  it  will  not  be  allowed  to 
set  up  a  special  network  for  the  interchange  of  such 
information. 

This  should  not  be  so. 

Criminal  history  information  is  extremely  sensitive, 
since  it  includes  information  on  all  arrests,  even  if 
they  did  not  result  in  convictions  or  even  trials.  The 
FBI's  internal  procedures  are  not  strong  enough  to 
ensure  that  the  records  are  updated  to  include  infor¬ 
mation  on  the  disposition  of  the  case. 

Centralizing  this  information,  which  may  be  inac¬ 
curate  or  misleading,  is  not  necessary  for  any  law 
enforcement  purpose,  since  many  people  whose 
names  would  be  in  the  file  never  have  been  found 
guilty  of  anything. 

Clearly,  this  information  differs  drastically  from  the 
other  types  of  information  found  in  the  bureau's 
National  Crime  Information  Center  (NCIC). 

Most  of  that  information  concerns  wanted  persons, 
stolen  cars,  guns  or  securities.  It  is  information  that  is 
needed  immediately  by  policemen  in  the  field  and  is 
about  people  or  things  sought  by  police  agencies. 

The  criminal  history  information  stands  out  like  a 
sore  thumb  among  these  other  files. 

It  is  not  about  people  who  are  currently  sought  in 
connection  with  a  crime,  but  rather  about  people 
who  have  been  arrested  -  whether  rightly  or 
wrongly  -  sometime  in  the  past.  People,  often  who 
were  just  in  the  wrong  place  at  the  wrong  time. 

Under  our  system,  a  person  is  innocent  until  proven 
guilty  in  a  court  of  law.  By  maintaining  criminal 
records  on  anyone  ever  arrested  -  whether  found 
guilty  or  not  —  this  concept  is  in  danger.  A  person  is 
branded  by  an  arrest  record,  whether  or  not  he  is 
guilty. 

So  Levi  should  take  the  next  step  and  ban  the 
collection  and  centralization  of  this  type  of  informa¬ 
tion  at  all  levels. 

Records  on  persons  arrested,  but  either  found  in¬ 
nocent  or  released  without  a  trial,  should  be  de¬ 
stroyed.  They  serve  no  legitimate  purpose  and  under¬ 
mine  our  concept  of  guilt  and  innocence. 

If  Levi  is  not  willing  to  go  this  far,  as  he  should, 
then  he  should  remove  the  responsibility  for  keeping 
the  records  from  police  agencies  such  as  the  FBI  and 
place  that  responsibility  with  a  more  neutral  agency 
such  as  the  court  system  or  a  body  especially  created 
for  the  purpose. 

The  responsibility  for  these  records  should  be  re¬ 
moved  immediately  from  the  FBI,  pending  a  final 
resolution  of  the  issues  they  raise. 


Other  Possibilities  Exist 
For  Monitoring  Government 

I  was  fascinated  by  the  article  on  congressional 
use  of  data  processing  in  the  Nov.  12  issue, 
especially  where  Compulerworld  told  of  plans  to 
tie  into  the  Executive  Branch  checkwriting  com¬ 
puter  so  Congress  would  always  know  where  the 
taxpayers’  money  was  going. 

I  am  surprised  no  one  mentioned  an  even  more 
desirable  computer  possibility.  If  Congress  were  to 
tie  in  the  vote-tallying  computer  with  the  budget 
computer,  it  could  program  it  so  that,  whenever  a 
vote  was  cast  for  an  expenditure  of  funds  without 
an  accompanying  revenue  bill,  the  voter  would  get 
a  NO-OP. 

Walter  E.  Wallis 

Menlo  Park,  Calif. 

Non-Bell  DAAs  Won't  Be  Free 

In  a  Nov.  5  editorial,  Compulerworld  stated  that 
the  California  Public  Utilities  Commission  is  allow¬ 
ing  non-Bell  modem  manufacturers  to  build  Data 
Access  Arrangements  (DA A)  into  their  systems 
and  sell  the  complete  package  to  the  user. 

The  upshot  of  this  feature  is  that  the  user  will  no 
longer  incur  the  additional  expense  of  the  DAA. 

However,  will  this  in  fact  be  true?  The  utilities 
company  argument  against  this  action  is  that  the 
equipment  will  have  to  be  certified  by  some 
independent  group,  and  this  certification  will  not 
come  free. 

The  cost  of  the  certification  will  in  turn  be 
passed  on  to  the  customer  and,  as  a  result,  will 
eliminate  the  advantage  of  doing  away  with  the 
Bell  DAA,  according  to  the  utilities  company 
spokesman. 

I  think  readers  would  be  interested  in  Califor¬ 
nia’s  experience  in  this  respect. 

B.L.  Pittman 

Denton,  Texas 

DP  Could  Help  Sort  Moil 

Regarding  the  article  on  the  post  office  |CW, 
Nov.  51,  it  is  extremely  curious  that  the  U.S. 
Postal  Service,  which  has  been  described  as  the 
largest  DP  organization  in  the  world,  appears  to 
preoccupy  itself  with  “blue-sky”  computer  proj- 


I  understand  from  what  I’ve  read  that  only  modest 
success  has  evolved  from  this  several-year  project. 

As  a  person  who  has  been  involved  in  the  dull, 
tedious  activity  of  sorting  mail  by  hand  both  as  a 
U.S.  postal  clerk  and  carrier  and  as  a  person  who 
now  enjoys  the  satisfying  work  of  computer  pro¬ 
gramming  and  systems  analysis,  I  continue  to  be 

If  a  stamp  or  envelop  were  designed  to  accept 
mark  sensing,  letters  could  be  sorted  by  relatively 
simple  machines  utilizing  mark-sense  technology  (a 
technology  that  has  been  around  for  decades). 

An  expansion  of  the  Zip  Code  to  nine  or  1 0  digits 
could  allow  for  the  automatic  sorting  of  mail  to 
the  individual. 

Howard  Glastetter 

Olympia,  Wash. 

Industry  Has  Responsibility 

Laurance  F.  Wygant’s  response  (CW,  Nov.  5)  to 
my  letter  ICW,  Oct.  81  indicated  a  need  for 
clarification  of  some  issues. 

Originally,  1  questioned  the  humaneness  of  a 
Compulerworld  article  that  expressed  a  sense  of 
meritorious  achievement  because  computer-gener¬ 
ated  statistics  were  useful  in  the  support  of  pro¬ 
abortion  legislation  at  Barbados. 

Such  statistics  represented  probable  trends,  not 
certainties.  Was  the  data  provided  to  prompt  hope 
or  despair?  What  kind  of  hope  is  it  that  is  aroused 
which  results  in  legislation  that  supports  human 
death  of  the  most  defenseless  of  humanity,  the 
unborn  infant? 

Does  not  the  computer  industry  have  a  burden  of 
responsibility  regarding  the  use  of  its  productivity? 

David  A.  Fuller 

Renton,  Wash. 

Seminar  Response  Overwhelming 

I  would  like  to  express  my  thanks  to  Computer- 
world  for  publishing  my  article  “Seminar  Can  End 
Structured  Programming  Confusion”  |CW,  May 
281. 

Reader  response  has  been  overwhelming  and 
came  as  a  pleasant  surprise. 

To  date,  there  have  been  over  800  requests  from 
U.S.  companies,  over  60  from  Canada  and  an  equal 
number  from  overseas.  I  would  like  to  thank  all 
those  who  responded  to  the  article. 

Gopal  K.  Kapur 

Danville,  Calif. _ 

(Other  letters  on  Page  10) 


The  obvious  area  where  the  post  office  could 
reap  the  greatest  benefits  in  computer  technology 
is  in  the  actual  sorting  of  the  mail.  This  occupies 
20%  to  25%  of  the  average  mail  carrier’s  time  and 
is  obviously  a  much  larger  percent  of  the  average 
mail  clerk’s  time. 

Yet,  even  in  this  area,  the  “blue-sky"  approach 
of  print-font  reading  of  Zip  Codes  has  been  taken. 


Compulerworld  welcomes  comments  from  its 
readers.  Preference  will  be  given  to  letters  of 
1 50  words  or  less.  Compulerworld  reserves  the 
right  to  edit  letters  for  purposes  of  clarity  and 
brevity.  Letters  should  be  addressed  to:  Editor, 
Compulerworld,  797  Washington  St.,  Newton, 
Mass.  02160. 


Dear 

Computerworld 


□  PROUD 

□  SKEPTICAL 
Q  ANGRY 

□  PLEASED 

□  INVOLVED 

□  AWARE 


□  CURIOUS 

□  EXCITED 

□  DEMANDING 

□  FURIOUS 

□  INFORMED 

□  SURPRISED 


]  I’m  already  a  subscriber, 
but  I’d  like  you  to 
change  my: 


Please  fill  out  form  on  bac 
detach  and  insert  in  post¬ 
paid  envelope  attached 
through  binding. 

Thank  you. 


COMPUTCRWORLD 


November  26,  1975 
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Documentation  Must  Reflect  Viewpoints  of  All  Users 


By  Joseph  T.  Rigo  ming.  Often,  however,  project  teams  are  There  are  other,  more  conventional  some  improvement  is  to  organize  reports, 

soKiai  to  computarworid  not  alert  to  these  symptoms.  They  blame  symptoms  of  bad  documentation:  specifications  and  manuals  according  to 

It  has  become  fashionable  to  talk  about  their  troubles  on  public  relations  or  per-  •  Objectives  change  daily.  Users’  true  users’  staff  jobs.  For  example,  consider  an 
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US  Computerworld 

November  26,  1975 

ON  Coverage  Spotty 

On  'No inker  Crunchers' 

I  look  to  Computerworld  for  a 

Letters  to  the  Editor 

puter  data  entry  systems  will 
progress  to  the  point  where' 
thousands  of  on-line  minis  are 
today. 

nontechnical  overview  of  the  en¬ 
tire  field  of  computing. 

What  areas  CW  does  cover,  it 
covers  well. 

However,  the  coverage  is  often 
very  spotty,  and  1  object  to  this. 

1  know  there  is  only  so  much 
that  can  be  covered  each  issue, 

ly  become  reality  some  day,  not  sionalism  are  not  incompatible, 

everyone  shares  his  particular  but  are  absolutely  necessary  for  LOOCm  DlOltS  U II (ICC 060 
dreams  for  the  future-.  each  other. 

Asher  claimed  “programmers  The  economic  issues  brought  My  only  possible  reaction  to 

seek  respect  on  the  one  hand  up  in  the  article  were  also  dis-  Alan  Taylor’s  rather  heated  dis- 

while  condoning  freedom  of  astrous.  Asher  drooled  over  the  cussions  recently  over  check 

spirit  on  the  other.  The  two  guild  structure  of  the  legal  and  di»ts  is  “yawn.”  My  firm  unfor- 

don’t  mix.”  This  depends  on  the  medical  businesses  as  a  model  tunately  is  too  small  to  need  a 

Philadelphia,  Pa.  EdW1"  ^ 

Out  in  Loft  Hold 

Kenneth  L.  Morris  |CW,  Oct. 

15),  Roger  Poole  [Nov.  12)  and 
all  other  Cobot  programmers 
who  must  debug  Abend  dumps 

™  SOFTWARE&SER  VICES 


Mark  IV  Speeds  New  Systems 

Gentle  Approach  Lets  Users  Keep  Old  Input,  Output 

By  Dan  Leavitt  ture  for  the  development  process.  “About  system  and  identify  the  types  of  reports  ducing  the  confusion  which  accompanies 

ot  tne  cw  staff  two  years  ago  we  purchased  Mark  IV  and  inputs  desired  by  users.  most  large  conversions  when  users  are 

ST.  PAUL,  Minn.  -  The  end  user  of  a  [from  Informatics)  as  a  procedural  lan-  •  Define  the  data  fields  and  file  struc-  given  new  inputs  and  outputs." 
company’s  DP  capabilities  -  the  sup-  guage,  a  file  management  system  and  a  tures  needed  to  support  the  users'  desires.  Once  the  base  system  is  judged  to  be 
posed  beneficiary  of  the  systems  -  often  report  generator,”  the  manager  explained.  •  Implement  new  file  structures  with  fullv  operational  by  both  the  DP  staff 


a  reosr  or  riexiDic  rinancicii  reporting  son  Appettt 


MMS  GENERAL  LEDGER  Financial 
Reporting  System  is  the  prime 
choice  ot  more  than  400  dis- 


MMS  GENERAL  LEDGER  will  please  ,  ■ 

any  palate,  operating  under  DOS,  OfS,  . 
IMS,  DL/1 ,  IDMS,  even  TOTAL  V 

For  the  manufacturer,  our  new  NET  vS 
CHANGE  MATERIAL  REQUIREMENTS 
PLANNING  System  is  everything  from  soup 


MMS  GENERAL  LEDGER  is  a  banquet  of  I 
financial  reporting  systems.  Get  a  taste  ot  the  > 

MMS  GENERAL  LEDGER  and  other  fine  sys¬ 
tems  from  Software  International  . Ask  for  our  menu. 


□  Syslem/3  □  Net  Change  M 
General  Ledger 

□  Accounts  Receivable 
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Regional  c MGs  Set  Meetings  |  Package  Aids  Datasystem  Users 


Regional  user  groups  affiliated  with  ville  37219. 
the  Computer  Measurement  Group  „  .  _  ,  . 

(CMG)  1CW,  Oct.  221  have  scheduled  , 


TAMPA,  Fla.  -  Support  for  easier  data  tiom  of  individual  applications.  A  cursor 
entry,  updating,  inquiry  and  report  gen-  leads  the  clerk  to  the  next  blank  to  be 
eration  on  Digital  Equipment  Corp.  Data-  filled  in  and  the  display  text  shows  what 
i  310s  and  3S0s  was  the  compound  information  is  needed. 

Internally,  input  is  edited  for  valid  fi 
ngth,  type  of  data  (alpha,  numeric 


Why  Boeing 
Computer 


package  enables  the  user  to  get  up  CRT  processing  run  starts  correctly. 

screen  displays  designed  to  coach  clerical  Updating  operations  include  retrieving, 

personnel  through  the  data  entry  opera-  displaying,  modifying  any  existing  field 

_  and  writing  the  record  back  to  its  original 

position.  Both  direct  access  of  sorted  files 
and  sequential  access  for  unsorted  files 
are  supported,  the  vendor  said. 

Under  control  of  the  installation  man¬ 
agement,  display  and  updating  capabili- 


The  Data  Entry/Forms  Generator  is 
available  under  license  for  $  1 ,000  for  the 
first  system  and  $500  for  additional  li¬ 
censes  from  Bisi  at  303D  Whitehall  Court, 


Because  a  broad  range  of  your  DP  require¬ 
ments  can  be  supported  by  the  most  experi¬ 
enced  professionals  in  the  U.S.  You  may  be 
looking  for  nationwide  timesharing  services. 
BCS  Mainstream  links  your  terminal  or  ours 
to  multiple  IBM  370/168's  and  CDC 
CYBER  74  s  for  TSO.CTS  and  EKS  & 

applications.  Maybe  your  needs  call  for  ,»T  “ 
a  turnkey  minicomputer  system,  such  W*\ 
as  the  one  at  National  Spice  Company,  • 
a  distributor.  Or  on-line  information  a  'Kra 
retrieval  like  the  Wichita  Police  f/W 

Department.  We  can  help.  Perhaps 
you  require  solutions  to  critical  data  \j 
communications  and  engineering  comput¬ 
ing  problems  like  the  people  building  the 
trans-Alaska  pipeline.  Fine.  With  BCS  you  jfl 
get  more  than  20  years  of  practical  experi-  fl 
ence.  A  staff  of  more  than  4,200.  You  JR 

can  also  call  us  for  advanced  training 
courses  like  structured  program- 
ming,  or  to  compare  our  APL  with 
your  current  service.  Or  simply  j 

to  ask  about  a  capacity  manage-  <1 

ment  system  that  helps  you  in-  /  J 

crease  productivity.  Whether  ,  •_  o 


organization  and  whatever 
your  computer  service 
needs  .  .  .  we  can 
help.  Call  the 

BCS  office  near  -  \C_ 

you,  or  mail 

the  coupon.  if® 


#trl 


Compact  Coaforeacos 
To  Coasidor  Coacopts 

NEW  YORK -A  series  of  one-day 
“state  of  the  art"  conferences  iq  January 
will  touch  on  many  aspects  of  structured 
programming  and  open  a  dialog  between 
participants  and  “five  of  the  finest  minds 
in  the  computer  industry  today ,”  accord¬ 
ing  to  Yourdon,  Inc.,  which  is  sponsoring 


the  conference  will  include  presentations 
by  Gerald  Weinberg,  Larry  Constantine, 
William  Plauger,  Tom  Plum  and  Ed  Your- 

Author  of  The  Psychology  of  Computer 
Programming,  Weinberg  will  talk  about 
programming  teams  and  structured  walk¬ 
throughs.  Constantine  is  expected  to 
touch  on  structured  design  and  its  im¬ 
pact  on  structured  programming. 

Plauger,  coauthor  with  Brian  Kemighan 
of  The  Elements  of  Programming  Style, 
will  focus  on  style  and  discuss,  among 
other  things,  why  eliminating  GOTO 


eluding  one  on  “remedial  programming,” 
and  an  associate  of  Weinberg’s  at  Ethno- 
tech,  Inc.  in  Lincoln,  Neb. 

For  his  part,  Yourdon  will  discuss  the 
practical  problems  of  implementing  struc¬ 
tured  programming  and  the  associated 
“programmer  productivity”  techniques  in 
a  typical  DP  installation. 

Following  each  speaker  there  will  be 
plenty  of  time  for  a  question-and-answer 
period,  the  sponsor  said,  noting  “after  all, 
the  subject  of  structured  programming  is 
not  without  controverey.” 

Attendance  at  any  one  of  the  three 


Manual  Diagram,  Generated  List 
Of  Paragraphs  Seen  Control  Key 

(Continued  from  Page  11)  lions  and  adding  or  deleting  entire  func- 

developed  by  IBM  or  a  similar  technique,  tions  without  changing  the  basic  design, 
mentation 
generally 


ble.  Since  each  reference  point  (pan 
ti  name  in  Cobol)  of  a  program  ha 
:iated  with  it  a  span  of  control  an 


;h  produces  the  program  hierarchy. 


program  and  outputs  a  paragraph  si 


developed  program.  The 
pared  functional  diagram, 
comes  a  historical  docume: 


_ dependency  of  paragraphs  through  inden¬ 
tations. 

gram  documentation.  If  program  func¬ 
tions  are  added  or  deleted,  it  is  a  simple 
matter  to  identify  and  modify  the  manual 


[QUIKJOB] 


SYSTEM  SUPPORT  SOFTWARE 
28  EAST  RAHN  ROAD 
DAYTON,  OHIO  45429 
\  Phon.:  (6131  435  9614  J 
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Wang  happens 
to  make  a„ 
better  small 
computer 
thamBM. 


The  Wang  2200  computer 
versus  the  IBM  51 00  computer. 
When  you  make  a  few  simple  com¬ 
parisons,  you'll  find  there  simply 
is  no  comparison. 

First,  we  cost  $3,575  less. 

On  peripherals,  we  win  again: 
35  to  3. 

Our  9"  diagonal  CRT  is  to  their 
5”  diagonal  screen  as  cinemascope 
is  to  a  picture  postcard. 

IBM  has  1 1 4  programs.  The 
Wang  General  Library  offers  twice 
as  many. 

The  Wang  2200  processes 


faster.  And  tests  show  their  machine 
uses  up  to  twice  the  memory  for  an 
identical  program. 

You  can  get  a  Wqng  2200  on 
your  terms:  rent,  lease  or  buy  one. 
The  only  way  you  can  get  an 
IBM  51 00  is  to  buy  one. 

Wang  has  been  producing 
desk  top  computers  since  1 967. 

IBM  introduced  the  5100  in 
September,  1975. 

All  things  considered,  do  you 
want  to  buy  a  great  big  company 
or  a  great  little  computer? 


For  more  information,  call  us 
.  now.  We're  in  the  Yellow  Pages. 
Or  write  Wang  Laboratories, 

836  North  Street,  Tewksbury,  MA. 
01876, U.S.A., (61 7)  851-4111. 
Wang  Europe,  S.A.,  Buurtweg  13, 
9412  Ottergem,  Belgium. 


■computer  than  BM. 


COMPUTER 

CARAVAN. 

isrnm^ 


MARCH-APRIL-MAY  Boston,  New  York,  Washington  D.C.,  Atlanta, Detroit,  Chicago,  Dallas, Los  Angeles,  San  Francisco. 


Yes,  I'd  like  to  know  more  about  the  possibility  of  exhibiting  in  Computer  Co 
Please  contact  me  with  details. 

Avery  Blake  Name - - - 

President 

The  Conference  Company  Title - — — _ 

797  Washington  Street 

Newton,  Ma.  02 160  Company - - - 

(617)  965-5800 


Computer  Caravan/76  brings  a  national  computer  conference  to 
key  computer- using  states  across  the  country. 

Measured  by  value  of  computer  systms  installed,  the  ten  largest  states  in  the  U.S.  (lighter  shading  on  map)  account  for  more  than 
60%  of  all  computer  systems  in  the  United  States.  Adding  the  next  biggest  areas  -  7  states  and  the  District  of  Columbia  (darker 
shading  on  map)  -  we  get  to  more  than  75%  of  all  the  U.S.  Computer  systems,  measured  by  value.  And  it’s  these  key  states  in  the 
computer  world  which  will  be  host  to  -  or  nearby  -  one  or  more  of  the  nine  cities  in  the  Computer  Caravan  /  76  -  the  travelling 
computer  users’  forum  and  exhibition  sponsored  by  Camputerworld. 

To  computer  professionals,  this  means  a  unique  opportunity  to  see  a  national  computer  show  without  leaving  the  office  for  a  week 
and  travelling  across  the  country.  It’s  a  chance  to  keep  up  on  the  latest  information  in  our  user-to-user  forums  and  on  the  latest 
products  and  services  in  our  complete  exhibition. 

And  thousands  of  computer  professionals  will  take  advantage  of  this  opportunity  as  the  Caravan  moves  across  the  country. 

The  ’76  Caravan  can  expect  attendance  of  over  30,000  computer  professionals,  and  unlike  any  other  computer  show,  significant 
numbers  of  attendees  will  come  from  each  of  15  states  and  the  District  of  Columbia  -  representing  65%  of  all  U.S.  computer 
systems  installed.  That’s  true  national  coverage. 

As  a  marketer  of  computer  products  and  services,  the  Computer  Caravan  offers  you  a  unique  opportunity  to  meet  the 
professionals  who  run  our  country’s  computer  installations  in  a  one-to-one,  business  oriented  atmosphere.  Because  there  are  27 
different  show  days,  no  one  Caravan  day  is  too  crowded  to  give  you  the  opportunity  to  present  your  products  or  services  in  detail 
either  on  our  exhibit  floor,  or  in  your  own  product  seminar.  And  the  1976  Caravan  offers  several  innovations  which  can  make 
it  more  suitable  to  your  individual  marketing  problems: 

1.  For  companies  with  limited  marketing  areas,  there  are  3  regional  tours  (East,  Midwest  or  West)  to  choose  from  -  or  our 
new  “Major  City  Tour"  (New  York,  Chicago  and  Los  Angeles).  You’ll  be  covering  only  part  of  the  total  market,  but  that  may 
be  all  you  want  -  and  costs  are  much  less. 

2.  For  companies  specializing  in  the  OEM  market,  there  Is  our  new  companion  show,  COMPDESIGN  76.  Sponsored  by 
Computer  Design  magazine,  this  show  will  appear  in  the  same  halls  with  the  Computer  Caravan  in  five  key  OEM  markets: 
Boston,  New  York,  Chicago,  San  Francisco,  and  Los  Angeles.  It  will  attract  thousands  of  key  computer  designers,  and  will  also 
be  open  to  Caravan  attendees  in  those  cities. 

3.  Data  communications  marketers  can  take  advantage  of  our  DATACOMM  76  add-on,  which  gives  you  a  spot  in  the  national 
data  communications  show  sponsored  by  The  Data  Communications  User  magazine. 

There’s  a  lot  more  we’d  like  to  tell  you  about  Computer  Caravan/  76,  but  if  you’re  interested  in  exhibiting,  time  is  short.  So 
send  in  the  coupon  right  away. 


~  COMMUNICATIONS 


AT&T  Devices  on  Pkone  Net  Most  (e  Certified:  FCC 


WASHINGTON,  D.C.  -  AT&T  equip- 


lable  use  of  the  facilities  and  serv- 
furnished  by  the  carrier.  This  the 
rs  have  failed 


120,000  DAAs  in  Use 

WASHINGTON,  D.C.  -  After  72  installed  another  40,000  DAAs 
months  of  interconnection,  Bell  Sys-  types  during  the  year.  This 


rice  delivered  to  the  security, 
l  internal  network  “Our  network  access  project 
in  provide  federal  the  problems  end  users  have 


agencies  with  the  information  they  need  the  language  of  computers,”  explained  remote  city  node  without  addressing 

to  procure  the  networking  systems  or  Tom  Pyke,  chief  of  the  Computer  Sys-  problem  of  “local  loop"  communicati 

services  that  best  meet  their  individual  terns  Engineering  Division,  in  which  the  reliabiUty. 

needs,”  Dr.  Marshall  Abrams,  an  ICST  NBS  networking  program  resides.  “We  With  the  development  of  TEC,  the  i 


now,  according  to  the  vendor,  intelligent  The  purchase  price  is  $1,500  per  unit, 
izes  time-sharing  networks  performed  error-  with  a  monthly  maintenance  charge  of 
:ing  checking  functions  only  as  far  as  the  $5. 


Quality  at  low  cost,  the  AJ  841 


A  lot  of  terminal  users  don't  require  the  high 
speed  and  sophisticated  versatility  offered  by 
many  of  today’s  computer  terminals.  And  they 
don’t  need  the  higher  prices  either. 

If  your  requirements  are  for  a  hard 
working,  heavy  duty  terminal,  and  you  don’t 
need  more  than  a  15  cps  throughput,  we 
have  the  answer.  It's  the  AJ  841.  You’ll  find  it 
an  ideal  replacement  for  the  IBM2741.  Our 
new  lower  price  makes  it  even  more  attractive. 

Fill  in  the  coupon  and  let  us  send  you  all 

the  details.  : 


ANDERSON 

JACOBSON 


Distributed  Processing  Net  Stretches  Across  Atlantic 


COLUMBUS.  Ohio  -  Indus¬ 
trial  Nucleonics  here  has  devel¬ 
oped  an  unusual  distributed  data 
entry  and  processing  network  of 
Sycor  Model  340  intelligent  ter¬ 
minals  which  gives  the  corpora¬ 
tion  both  local  control  of  input 
and  a  centralized  data  base. 

The  data  is  input  locally  in 
Belgium  and  transmitted  over 
voice-grade  lines  to  an  IBM 
370/145  in  Columbus  for  proc¬ 
essing. 

“The  move  to  trans-Atlantic 
transmission  was  precipitated  by 
the  company’s  increasing  level  of 


overseas  business,”  according  to 
Frederic  Rieger,  manager  of  the 
methods  department  for  the 
Ohio-based  manufacturer  of 
computerized  process  control 

“What  at  first  was  an  accept¬ 
able  charge  for  outside  computer 
services  became  less  acceptable 
as  'new  systems  were  planned,” 


When  Rieger  and  his  staff  be¬ 
gan  the  project  early  this  year, 
the  cost  of  computer  processing 


time  in  Belgium  was  more  fhan 
twice  the  comparable  service  in 
the  U.S.  Even  at  $3/min  for 
communications  facilities, 
Rieger  reasoned,  to  transmit  the 
information  to  Columbus  for 
processing  was  more  economical. 
It  takes  approximately  14  min¬ 
utes  to  send  a  cassette  tape  of 
1,400  80-byte  records  at  2,400 
bit/sec. 

Amortizing  the  purchasing 
price  of  the  Model  340  terminal 
over  a  five-year  period  and  add- 


of  processing  which  is  consid¬ 
ered  a  nonincremental  expense). 


Terminal 

Transactions 


cost  could  be  contained  well 
within  the  monthly  overseas  DP 
budget  of  SI  ,500,  Rieger  said. 

As  more  applications  are  added 
to  the  system,  it  will  become 


A  NEW  WAY  TO  STORE 
DATA  CREATES  A 
NEW  KIND  OF  TERMINAL. 


ENTER  AND  EDIT  DATA  OFF-LINE.  FAIL  SAFE  ON-LINE  OPERATION. 


110,000  BYTES  IN  EACH 
SHIRTPOCKET  SIZE  CARTRIDGE, 


HP  TECHNOLOGY, 

A  BARGAIN  AT  S4400.' 


ACCURATE 
DATA  ENTRY 
IS  SIMPLIFIED 


HEWLETT  JlD,  PACKARD 


a  low-speed  Telex  or  higher- 
speed  alternate  voice-grade  dal  a 
line,  he  said.  That  way.  regard- 

remain  constant  and  consider¬ 
ably  under  that  of  price-per- 
minute  transmission  which  the 


Besides  the  prospect  of  saving 
money.  Rieger  believes  his  com¬ 
pany  has  developed  a  workable 
data  base  without  violating  local 


oping  all  the  programs  here  and 
all  the  data  is  processed  by  the 
same  system,  we  can  better  con¬ 
trol  the  direction  of  our  applica¬ 
tions.”  he  noted. 

The  company  first  tested  the 
network  in  February  with  a 
Model  340  in  Columbus  and  a 
Sycor-coinpatible  terminal  in 
Brussels.  The  test  included  an 
International  Communications 
Corp.  2.400  bit/sec  modem  over 
standard  dial-up  telephone  lines 
into  Western  Union  Interna¬ 
tional's  Datel  network. 

Rieger  attributed  much  of  his 
company's  success  with  the 
system  to  the  state-of-the-art 
technology  of  the  Belgian  com¬ 
munications  facilities.  When 
minor  transmission  problems  did 
occur,  he  added,  they  are  usually 
overcome  by  the  modem  or  the 
terminal's  intelligence  and  its 
binary  synchronous  procedures. 

The  system  has  been  opera¬ 
tional  since  mid-October  and 
performs  all  billing  lor  rental, 
service  and  installment  contracts 
on  the  stand-alone  Model  340.  It 
factors  in  terms  and  conditions 
on  different  agreements,  totaling 
the  value  of  any  parts  used,  add- 


Centronics  Adds 
300  Bit/Sec  CRTs 

HUDSON.  N.H.  Centronics 
Data  Computer  Corp.  has  added 

ucts  the  models  330  andVlO 
teleprinter  terminals  for  300 
bit/sec  users. 

Both  models  provide  300  bit/ 
sec  throughput,  0  by  7  dot  ma¬ 
trix  character  formation,  elon¬ 
gated  characters  (boldface)  for 
report  headings  and  highlighting 
which  carries  through  on  mul¬ 
tiple-part  forms,  parity  error 
checking  and  adjustable  tractor 
feed . 

In  addition  to  these  features, 
the  Model  530  provides  wider 
forms  capability  (up  to  14-7/8- 
in.  wide)  and  132  print  posi¬ 
tions.  For  the  user  who  requires 
1 32  print  positions  and  can  use 
9-1/2-in.  forms,  a  condensed 
print  option  on  the  Model  330 
allows  him  to  use  the  330  at  a 
lower  price  and  still  benefit  from 
the  132-character  line  length. 

The  330  and  530  teleprinters 
are  available  in  receive-only 
(RO)  and  keyboard  send/receive 
(KSR)  configurations  only. 

The  end-user  prices  for  Mod¬ 
el  330RO  and  330KSR  are 
$2,505  and  $2,790  respectively. 
The  Model  530RO  and  530KSR 
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DUNES 


You  don’t  have  to  go  to 
Las  Vegas  to  make  a  mint. 


You  can  make  it  —  or  lose  it  — 
standing  right  there  in  your  com¬ 
pany's  computer  room. 

How  can  you  be  sure  that  the 
tape  you  buy  will  do  its  job  from  the 
very  start? 

Buy  Epoch  4.  It’s  100°o  certified 


on  all  the  tracks.  Plus,  it  has  a  coat¬ 
ing  that's  8.000°o  tougher  than  any 
other  tape  to  help  keep  it  error-free. 

All  this  for  just  6b  a  month,  con- 

sidering  the  20-year  warranty  |5S!  GRAI — I Alvl 

Epoch  4  Its  a  great  way  to  save  |!S!|  MAGNETICS 
a  mint,  for  only  pennies  a  day  ■  - 


™H  SYSTEMS&PERIPHERALS 


Savinas  Mgr.  BiSA  $ 250,000 

User  Exchanges  Saturated  370  for  Less  Costly  360 

By  Patrick  Ward  Customer  Information  Control  System  lessors  wanted  five-  to  seven-year  con-  depreciate  it." 

or  to.  cw  staff  (C1CS)  to  handle  on-line  inquiries  from  tracts  on  370s.  P&W  did  not  want  to  P&W  chose  to  buy  the  machine  from 

NEW  YORK  -  "Money”  was  the  simple  four  IBM  3270  CRTs.  make  that  long  a  commitment.  Talcott  Computer  Leasing.  “The  price 

reason  the  National  Maritime  Union’s  But  “it  turned  out  the  system  wasn't  big  The  next  thought  was  a  360/40,  Reeps  was  competitive.  Talcott  had  its  own 
Pension  &  Welfare  (P&W)  Fund  replaced  enough  for  the  job,"  Reeps  said.  recalled.  He  had  worked  with  one  before  software  people,  and  it  is  connected  with 


over  a  three-year  period,  based  shop  would  have  had  to  aban 
on  the  370’s  cost  before  enhancements.  Release  26  and  convert  to  DOS/VS. 

Rp&WShad  been  an  early  370/135  user,  Alternatives  Researched 

first  renting  the  machine  from  IBM  in  late  P&W  decided  to  look  a  little  further. 
1973.  The  $1 5,600/mo  computer  ran  Leasing  a  370  from  a  third  party  was  one 
varied  batch  applications  .and  used  IBM’s  alternative  but,  at  the  time,  third-party 


)S/VS.  After  some  further  calculation,  how-  The  switch  from  the  370  to  the  360 

.  .  ever,  P&W  decided  purchasing  would  be  took  P^ce  over  a  weekend  a  year  ago. 

hed  more  economical.  The  shop  had  about  95%  of  its  applica- 

ittle  further.  “We  felt  the  value  of  (the  360/40)  ‘ions  operational  by  the  following  Mon- 
arty  was  one  wouldn’t  fall  that  much  in  three  years,”  day. 

,  third-party  Reeps  said.  “And  if  we  owned  it  we  could  Only  one  presented  a  problem.  Talcott 
people  eventually  traced  it  to  a  CLA  fix 
A  MM  AAM  “that  wasn't  completely  successful.” 

»o  memory  on  way 

_ _ _ *  ference  between  the  135  and  the  40. 

.»  While  the  135  was  faster,  P&W  applica- 

I  lna  Ann-On  Mpftlflrv  lions  are  predominantly  l/O-hound  and 

I  IVV  HUH  VII  fUCIIIVI  J  the  CPVJ  speed  doesn’t  make  that  much 

of  a  difference. 

-1  Corp.  has  The  168  MMM  is  fully  compatible  Bringing  in  the  slower  360/40  meant 

/1 68  add-on  with  IBM  370/168  Model  Is  and  "perhaps  a  5%  to  8'Jf  increase  in  the  time 
Model  3s  and  multiprocessor  models.  required  to  do  a  week’s  work."  Reeps 
:  Main  Mem-  I  tel  said.  estimated. 

ndom-access  Aithough  an  1(e|  spokeswoman  said  The  360,  however,  offers  P&W  the  addi- 

it  are  satd  to  pridng  is  not  ye(  finalizedi  she  pre.  tional  core  and  disk  to  handle  growth,  he 

nponents  per  djcted  ,he  mcmory  wiu  cosl  “from  noted. 

Je  superior  |Q  50%-.  |ess  ,han  ,he  |BM  |ist  The  shop  decided  to  switch  from  CICS 

price  to  Westinghouse’s  Westi  communications 

nemory  size,  monitor  about  the  time  it  changed  main- 

ie  added  in  First  shipments  of  the  memory  are  frames.  Reeps  said.  “We  feel  (the  West- 

system  total  set  to  start  in  January  from  the  firm  at  inghouse  product  I  is  more  appropriate  to 

One  Embarcadero  Center,  94 1 1 1 .  our  sjze  and  less  core-expensive,”  he  ex- 

_  plained. 

Westi  occupies  24K  in  the  40.  half  as 
memories  by  "We  love  to  see  a  user  go  to  CICS  much  as  CICS  took  on  the  135.  he  said, 
because  very  shortly  he  will  pick  up  more  As  for  keeping  up  with  technology, 

ly  resort  to  memory the  Intel  spokesman  said.  Reeps  feels  his  company's  workload  is 

rs  tended  to  VS.  with  its  paging  requirements,  also  stable  enough  and  the  40’s  growth  capac- 

Information  leads  a  lot  of  users  to  add  more  memory,  ity  large  enough  so  the  need  for  a  new 

:o  VS.  Brumm  remarked.  CPU  will  not  arise  for  quite  a  while. 


Drum  Alternate,  158/168  Memory  on  Way 


NEWTON,  Mass.  -  Add-on  memory 
manufacturers  are  considering  making 
core  or  semiconductor  equivalents  to 
IBM's  2305  fast -access  drum,  according 
to  interviews  with  several  vendors. 

Many  memory  vendors  also  said  they 
plan  to  introduce  semiconductor  add-on 
rdemory  for  IBM's  370/158  and  370/168 
in  the  coming  year. 

The  IBM  2305  is  typically  used  to  pro¬ 
vide  a  page-swapping  area  in  virtual  mem¬ 
ory  sites.  It  can  also  store  frequently  used 
utility  software  and  perform  buffering 
and  queueing  tasks,  according  to  a 
spokesman  for  Intel. 

However,  “the  price/performance  of  the 
2305  hasn’t  been  great,”  the  spokesman 
said.  A  core  or  semiconductor  product 
would  have  much  higher  performance  and 
reliability  for  about  the  same  price,  he 
said.  The  other  memory  vendors  agreed 

Some  users  could  expect  that  a  2305 
device  might  bring  a  20%  system  through¬ 
put  gain  to  their  sites,  the  Intel  spokes¬ 
man  said.  The  gain  would  be  in  the  10% 
area  if  the  user  already  had  been  using  a 
2305,  he  said. 

The  advantage  of  this  type  of  device 
over  the  alternative  of  putting  more  add¬ 
on  memory  onto  a  computer  system  is 
that  the  2305-compatible  box  could  pro¬ 
vide  five  times  as  much  storage  for  the 
- ’ce,  the  spokesman  said. 


Itel  Has  168  Add-On  Memory 


SAN  FRANCISCO  Itel  Corp.  has 
brought  out  an  IBM  370/168  add-on 
memory  for  end  users. 

The  Itel  168  Monolithic  Main  Mem¬ 
ory  (MMM)  uses  4K  random-access 
memory  (RAM)  chips  that  are  said  to 
reduce  the  number  of  components  per 
memory  size  and  provide  “superior 
reliability." 

Starting  from  any  IBM  memory  size, 
Itel’s  168  MMM  can  be  added  in 
lM-byte  increments  to  a  system  total 
of  8M  bytes. 


The  168  MMM  is  fully  compatible 
with  IBM  370/168  Model  Is  and 
Model  3s  and  multiprocessor  models. 

Although  an  Itel  spokeswoman  said 
pricing  is  not  yet  finalized,  she  pre¬ 
dicted  the  memory  will  cost  “from 


First  shipments  of  the  memory  arc 
set  to  start  in  January  from  the  firm  al 
One  Embarcadero  Center,  94 1 1 1 . 


360/65  and  370/155  add-on  memories  by  "We  love  to  see  a  user  go  to  CICS  much  as  CICS  took  on  the  1 35.  he  said, 
10%  to  1 5%,  he  said.  because  very  shortly  he  will  pick  up  more  As  for  keeping  up  with  technology. 

Asked  why  users  typically  resort  to  memory,"  the  Intel  spokesman  said.  Reeps  feels  his  company's  workload  is 

add-on  itiemory,  the  vendors  tended  to  VS.  with  its  paging  requirements,  also  stable  enough  and  the  40's  growth  capac- 

point  to  IBM’s  Customer  Information  leads  a  lot  of  users  to  add  more  memory,  ity  large  enough  so  the  need  for  a  new 

Control  System  (CICS),  and  to  VS.  Brumm  remarked.  CPU  will  not  arise  for  quite  a  while. 

CDC  Plans  Larger,  Upward-Compatible  Machines 

ATLANTA  -  Control  Data  Corp.  users  machine  at  the  top  of  the  company’s  and  science  environments,”  has  a  band- 
can  continue  to  expect  new  and  larger  Cyber  170  line,  Tilsworth  said.  width  of  I.6G  byte/sec,  compared  with 

mainframes  from  their  vendor.  The  7600,  a  large-scale  system  typicaUy  the  383M  byte/sec  bandwidth  of  the  CDC 

That  was  the  gist  of  remarks  John  V.  used  in  engineering  and  scientific  environ-  7600,  he  said. 

Titsworth,  CDC  executive  vice-president,  ments,  is  twice  as  powerful  as  the  current  "f-  - - 
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First  MSS  Seen  Economical  for  Large-Scale  Users  Only 

By  Patrick  Ward  How  will  mass  storage  save  the  large-  double  as  a  vehicle  for  on-line  data  base  one  time,  Salbu  remarked, 

ottnacw  staff  scale  users  money?  Consider  that  the  applications,  Salbu  added.  Interactive  Rather  than  storing  every  interactive 

REDWOOD  CITY,  Calif.  -  Only  large-  typical  buyer  will  have  4,000  to  5,000  users  can  switch  a  percentage  of  their  user's  data  base  on  disk,  the  DP  center 


aerators  and  a  third  in  tape  library  on-line  as  its  terminal  users  require  at  any  user,  he  said, 
cilities  and  management,  he  said.  ■  a  ■■  — ^  • 

Honeywell  TDC  With  Micros 

.000  tapes  spends  $l,000/day  or  _  _  ___ 

30,000/mo  on  his  current  system,  Salbu  £0||trOlS  IlldUStNCll  PfOCBSSeS 
With  that  amount  of  money,  the  user 

in  buy  a  mass  storage  system  and  avoid  FORT  WASHINGTON,  Pa.  -  Honey- 
andling  errors  and  delays  and  improve  well’s  Process  Control  Division  has  intro- 
security,  Salbu  said.  duced  a  control  system  architecture  - 

But  mass  storage  systems  can  also  Total  Distributed  Control  (TDC)  -  that  is 


Before  you 
buy  your  3270's> 
listen  to 

how  our  story  plays. 


Computer  Optics  new  sof,wa 

five-year  lease  gives  you  S 

all  the  cost  advantages  IBM  how  „ 

offers  without  locking  you  ™"e* 

into  a  purchase.  y™'™ 

There's  no  capital  appropriation  required  at  the  front  To  sho 
end.  No  risk  of  being  tied  down  toobsolete  equip-  figures 

ment.  No  staggering  cost  penalty  as  you  expand  tion,  it 

your  display  network.  0| 

Instead,  there's  a  flexible  lease  arrangement'  ^  ^ 

that  lets  you  keep  our  equipment  from  two  W  TjL  ^ 
years  to  five  years.  Or  forever  if  you  want,  to 
And  saves  you  money  on  your  monthly 
display  system  costs  for  every  month  ^  /- 
that  you  keep  the  system.  to 

How  does  it  work!  You  simply  sign  a  ^ 

five- year  lease  for  our  CO:77  display  W  **»!?/. 

system.  A  system  that’s  totally  com-  to  r 

Datible  with  IBM's  3270  and  reouires  ^ 


software.  You  can  terminate  the  lease  after  two 
years.  Or  you  can  keep  it  for  five  years  and  convert 
it  into  a  purchase. 

How  much  can  you  save?  As  much  as  50%  in  your 
monthly  display  system  costs  depending  on  your 
system  configuration,  the  size  of  the  purchase  credit 
you've  earned  on  the  3270's  you  buy,  and  the  num¬ 
ber  of  additional  display  units  you  require. 

To  show  you  your  exact  savings,  we’ve  put  all  the 
figures  on  a  single  record.  For  any  display  configura¬ 
tion,  it  plays  back  the  monthly  cost  with  a  Computer 
Optics  five  -year  lease,  and  the  monthly  cost  of 
various  3270  plans. 

send  for  one  and  compare 
CO:77  prices.  You'll  like 


said  to  have  the  design  flexibility  to 
handle  industrial  processes  of  any  size  or 
complexity. 

Called  the  TDC  2000,  the  system  inte¬ 
grates  microprocessor  controllers,  stand¬ 
alone  CRT  stations  and  a  coaxial  cable 
“highway”  for  information  transfer. 

More  than  SI  million  can  be  saved  in 
installing  a  large  system  since  “miles”  of 
wiring  are  eliminated  through  use  of  the 
coaxial  cable,  Honeywell  estimated. 

The  basic  element  of  TDC  2000  is  a 
digital  controller  using  microprocessor 
technology.  The  controller  is  configurable 
on-line  by  push-button  to  perform  any 
combination  of  eight  control  functions 
from  28  equations. 

Conventional  operator  interface  can  be 
obtained  with  a  complete  range  of  panel- 
mounted  analog  displays.  A  keyboard  on 
the  data  entry  panel  provides  displays  for 
interrogation  and  configuration  of  the 
controller. 

The  operator  station  also  uses  a  micro¬ 
processor  and  makes  available  all  control 
information  on  a  CRT  display.  The  sta¬ 
tion  may  be  used  as  a  stand-alone  display 
or  as  part  of  a  centralized  control  con- 

When  higher  level  digital  and  super¬ 
visory  control  are  needed,  either  of  two 
process  computer  systems  -  HS716  and 
HS4400  -  with  appropriate  Honeywell 
software  support  are  available. 

Data  acquisition  is  provided  by  a  proc¬ 
ess  interface  unit  which  communicates 
with  the  computer  over  the  data  highway 
and  can  be  located  up  to  5,000  feet  away 
from  the  highway  traffic  director. 

TDC  2000  system  prices  begin  at 
$15,000  from  the  firm  at  1100  Virginia 
Drive,  19034. 

Tab  Products  Designs 
Floppy  Storage  Units 

PALO  ALTO,  Calif.  -  Tab  Products  Co. 
has  introduced  two  storage  alternatives 
for  floppy  disk  users. 

The  Hang/50  storage  module  is  a  filing 
suit  that  suspends  up  to  50  floppies  in 
plastic  jackets  attached  to  metal  hangers. 
This  keeps  each  floppy  in  a  straight  verti¬ 
cal  position,  preventing  warp  and  sag  that 
can  lead  to  wear  problems,  Tab  said. 

Each  jacket  is  indexed.  The  Hang/50 
module  itself  is  lockable.  Tab  noted. 
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For  Products  With  Fluctuating  Demand 

System  Balances  Finn’s  Manufacturing,  Marketing 

By  Hirry  B.  Solmson  base  via  the  3270  terminals  as  transac-  showing  product  requirements  vs.  inven-  product  identity,  only  the  quantity 

Special  to  Computarworid  tions  occur,”  Meade  explained.  tory  availabilities.  needed. 

Special  problems  exist  in  the- proprie-  “Order  entry,  for  instance,  updates  both  In  addition,  the  computer  produces  a  Updates  Records 

tary  medicines,  toiletries  and  cosmetics  current  product  requirements  and  on-  weekly  requirements  plan,  exploded  ! " 

business  -  problems  of  fulfilling  widely  hand,  committed  and  available  inventory  through  all  bill  levels,  to  show  what  is  Once  it  accepts  the  customer,  item  and 

fluctuating  market  demand  requirements  data.  Changes  in  sales  forecasts  update  needed,  how  much  and  when  at  every  quantity  entry,  the  system  updates  re- 

on  hundreds  of  diverse  products  with  the  forecasted  product  demand  data,  and  level  of  production.  lated  file  records  -  on  the  customer,  or- 


INTRODUCING.... 

two  VERY  affordable 
Performance  Measurement  Systems 


For  a  revealing  view  of  how  little  it  need  cost  to  acquire 
and  maintain  a  no-compromise  monitoring  capability, 
write  or  call  today.  I _ _ — 


Computer  Performance  Instrumentation  Inc.  S17 

572  Weber  N.  Waterloo.  Ont.  Canada  •  1519)  884  9782  Pity 


walk/  a  van 


SS-Series 

The  SS-Series  Cassette  achieves  a 
perfection  in  performance  which  has 
resulted  in  Its  use  on  more  digital 
cassette  equipment  than  any  other 
cassette  in  the  Syncron®  line.  The 
precision  machined  crowned  corner 
rollers  and  patented  ribbed  slip 
sheets  assure  even  winds,  uniform 
tension  and  accurate  tape  guidance 
which  reduces  the  possibility  of 
skew  and  tape  lag.  i 

The  SS-Series  Cassettes'  poly-  J 
styrene  construction  Is  reinforced  I 
with  fiberglass  for  added  strength  I 
and  durability  in  the  event  of  I 
droppage  or  other  mishandling.  ■ 
Contamination  problems  are  ■ 
eliminated  and  extra  ruggedness,  a 
as  well  as  dimensional  stability, 
are  provided  by  the  use  of 
tongue  and  groove  seal  me¬ 
thods.  An  unbreakable  poly¬ 
propylene  storage  case  is 
used  to  house  the  cassette. 


S-Series 

The  S-Series  Cassette  is  engineered  for  use  wher 
tolerances,  environment  and  application  require¬ 
ments  are  less  critical  than  those  for  Syncron's® 
SS-Series  Premium  Cassette.  Included  in  the 
S-Series  Cassette  are  most  of  the  engineering 
features  of  the  SS-Series  and  the  manufac¬ 
turing  process  is  monitored  to  the  same 
close  quality  controls. 

The  S-Series  Cassette  is  made  of  high 
strength  polystyrene.  The  comer  rollers 
are  molded  and  the  slip  sheets  are 
pressed  flat.  Precision  tape  guides, 
perpendicular  corner  posts,  and  a 
spring  foam  pressure  pad  are 
featured.  The  same  unbreakable 
polypropylene  storage  case  Is 
used  to  house  the  cassette.  The 
S-Series  achieves  a  high  perform¬ 
ance  rating  at  a  somewhat  lower  . 

cost.  I 


CASSETTE  STORAGE  UNITS 


from  the  QUIET  one 


WSYNCOM  one  syncom  place 

I  CLU*  INCORPORATED  ORCHARD  PARK,  N.Y.  14127 

PLEASE  SEND  INFORMATION  ON  PRODUCT  REQUESTED  BELOW 


M  Syncom 

s  INCORPORATED 

ONE  SYNCOM  PLACE 
ORCHARD  PARK,  N.Y.  14127 
TEL.  716-662-2181 
TWX  710-264-1953 


.COMPANY. 


ADDRESS. 


PRODUCT  INTEREST' 


COMPUTER  TAPE  ■  DISK  PACKS  ■  RIBBONS  -  FLEXI-DISCS  ■  MC/ST  &  MT/ST  ■  XEROX  &  IBM  COPIER  TONERS 


Unraveling  Data  Networks 


A  Computerworld  Special  Report 


On  the  Inside 


Data  Communications  Options  Continue  to  Proliferate . S/2 

Bell’s  Claims  for  DDS  Unsubstantiated . S/2 

Communications  Standards  Provide  Plan  for  F uture  . S/3 

Intelligent  Terminals  Fastest  Growing  DP  Area  . S/3 

Study  of  Nets  Proves  Useful  to  Potential  Users  . S/3 

Nets  Make  Reference  Data  Available  in  50  Cities . S/7 

CRT  Devices  Link  Architects  With  Data  at  Branch  Offices . S/9 
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Bell’s  Claims  for  DOS  Unsubstantiated 


would  appear  that  most  users  will  need  to 
be  most  concerned  about  the  fixed  costs 
of  initially  establishing  a  relationship  with 
a  value-added  carrier. 


By  David  L.  Lyon 

If  the  Bell  System  is  right.  Digital  Data- 
phone  Service  (DDS)  is  the  best  thing  to 
happen  to  data  communications  since 
telephone  lines. 


System  that  DDS  is  a  new,  distinct  class 
of  service.  No  firm  decisions  are  expected 
before  the  beginning  of  next  year.  Even 
then,  dissatisfied  usets  or  competitors 
may  file  suite  in  a  federal  district  court  to 
block  the  new  tariffs  and  further  delay  a 


shares  so  much  equipment  and  plant 
space  with  other  AT&T  services.  Bell 
could  effectively  subsidize  DDS  rates 
with  revenue  from  other  AT&T  divisions 
forever,  if  necessary. 

Even  if  the  incremental  costing  proce- 


The  value-added  carrier  service  offering 
will  have  a  pricing  structure  which  de¬ 
pends  on  the  following  rate  components: 

•  Any  local  distribution  charges  for 
connecting  the  user  terminals  to  the 
value-added  carrier’s  minicomputer  in  the 


According  to  the  people  at  Bell,  DDS  is  pricing  decision.  dure  is  allowed  by  the  FCC  (in  the  face  of  serving  city, 

cheaper  than  current  analog  service  (mo-  As  regulation  piles  on  regulation  and  the  some  stem  opposition)  the  question  be-  •  Any  dedicated  ports  either  dial  or 

dems  and  voice-grade  lines)  and  offers  legal  smoke  thickens,  it  is  interesting  to  comes:  What  happens  when  the  relatively  leased  on  that  minicomputer  for  which 


NOVEMBER  26, 1975 
DATA  NETWORKS 


PAGE  S/3 


raCOMPUTEIIWORLD 


Communications  Standards  Provide  Plan  for  Future 


By  John  L.  Wheeler 
Special  to  Computerworld 
Data  communication  standards  have  a 
unique  role  compared  with  most  stan¬ 
dards  in  use  in  the  world  today. 

While  many  standards,  such  as  building 
codes,  electrical  safety  and  raw  material 
dimensions,  are  a  precise  record  of  the 
way  a  certain  function  has  been  provided 

as  a  result  of  long  use  and  experience, 

data  communication  standards  instead 

provide  a  plan  for  the  future. 

Data  communication  systems,  with  re¬ 
quirements  for  complete  and  detailed 
worldwide  compatibility,  reliability  and 
flexibility  could  never  be  built  and  made 
to  operate  without  this  plan  for  the 


Data  communication  standards  are  dif¬ 
ferent  because  they  must  be  developed 
and  agreed  to  before  the  first  system  is 
built  and  because  they  must  be  continu¬ 
ally  updated  and  improved  through  use 
and  experience. 

These  standards  are  applied  to  digital 
data  links  and  to  networks,  each  made  up 
of  a  number  of  data  links  and  switching 

There  ate  two  basically  different  types 

of  data  systems.  One  makes  use  of  voice 

facilities  specially  adapted  to  cany  data 

signals.  The  other  uses  purely  digital  facil¬ 
ities  designed  only  for  the  transmission  of 
data  signals. 

These  two  types  of  systems  are  quite 
different  in  the  way  the  network  is  oper¬ 


ated  and  controlled. 

An  analog  or  voice  telephone  network 
utilizes  a  distinctive  dial  pulse  or  dual¬ 
tone  multifrequency  (push-button) 
method  for  address  signaling. 

The  data  is  transmitted  through  the 
network  using  either  conventional  or 
special  modems,  which  adapt  the  data 
signals  to  match  the  analog  characteristics 

of  the  network  intended  for  voice  com¬ 

munication.  Thus,  two  completely  differ¬ 
ent  methods  are  used  for  network  address 
control  and  for  data  transmission. 

In  a  digital  data  network,  the  addresses 
of  the  called  parties  are  entered  into  the 
system  for  address  control  in  the  same 
way  as  the  data  itself.  The  only  difference 
between  the  network  address  control  sig¬ 


nals  is  the  time  at  which  they  occur. 

Because  different  methods  are  used  for 
control  of  analog  voice  and  digital  data 
networks,  the  standards  for  such  control 
are  different.  The  basic  functions  and 
operations  are  the  same,  but  the  codes 
and  signal  characteristics  are  selected  to 

In  either  application,  the  network  can 
be  a  private  or  dedicated  facility  made  up 

of  lines  leased  with  a  common  carrier 

such  as  AT&T  or  Western  Union  for  use 

by  one  customer  with  limited  access,  or 
the  network  can  be  a  public  facility  with 
access  offered  to  anyone  who  requests  it 
and  pays  for  its  use.  This  distinction 
between  private  and  public  networks  is 
not  a  technical  one.  There  is  very  little 
difference  in  the  compatiblity  standards 
needed  in  each  case. 

An  example  of  a  typical  data  communi¬ 
cation  network  is  shown  in  Figure  I .  It  is 
made  up  of  only  three  elements.  These 
are  user  terminals,  the  links  which  carry 
signals  between  terminals  and  the  nodes 
or  switching  centers  which  connect  the 


Remote  Processing  Trend  Responsible 

Intelligent  Terminnls  Fnstest  Growing  DP  Aren 

By  David  C.  Seigle  interfering  with  the  terminal  operator.  sponse  purposes  or  for  current  informa- 

sp«cui  to  computer  world  Although  the  intelligent  terminal  has  tion  lookup  during  data  entry. 


Digital's  DECnet. 

It  gives  you 
the  one  thing  you 
won't  get  with 
any  other  computer 
network. 


Free  choice. 

Absolute  freedom  to  control 
and  allocate  your  computer  power 
any  way  you  want.  Any  way. 

You  can  link  any  size  or  any 
number  of  Digital  computers. 
Wherever  they  are.  Assign  any 
type  of  peripherals  to  any  machine 
you  want.  Share  files,  programs 
and  devices.  Use  any  links  you 
want  —  synchronous,  asynchro¬ 
nous,  parallel.  And  any  lines  you 
want  —  hard-wired  lines,  phone 
lines,  satellite,  or  whatever. 

In  short,  DECnet  means  you 
can  adapt  a  computer  network  pre¬ 
cisely  to  your  needs.  For  example, 
large  systems  can  help  smaller  sys¬ 
tems  with  arduous  processing 
tasks,  current  data  can  be  made 
available  anywhere  in  the  network, 
costly  peripherals  can  be  centrally 
located  and  shared,  large  tasks  can 
be  divided  between  several  com¬ 
puters.  DECnet  even  lets  you 
change  your  network  as  fast  as  you 
change  your  needs. 

Best  of  all,  you  don't  have  to 
wait  for  the  technology.  Because 
Digital  Network  Architecture 
(DNA)  is  here.  Today.  Everything 
you  need  for  user  dialogue,  mes¬ 
sage  handling,  communications 
and  interface.  The  protocols,  all  the 
commands.  It's  been  prepared,  it's 
been  packaged,  it's  been  imple¬ 
mented.  And  it  works. 

You  know  we  have  the 
systems. 

A  complete  range  of  process¬ 
ors  from  small  LSI  microcomputers 


costing  under  $1,000  to  large-scale 
timesharing  systems.  A  broad 
range  of  software,  operating  sys¬ 
tems,  languages  and  utilities.  And  a 
choice  of  more  than  60  different 
peripherals  that  let  you  put  the 
appropriate  computer  power 
where  the  work  is. 

Now  we  have  DECnet 

DECnet  lets  you  combine 
PDP-8's,  PDP-ll's,  PDP-15's  and 
DECsystem-10's  to  form  any  kind 
of  network  you  want  —  commu¬ 
nications  networks,  resource  shar¬ 
ing  networks,  hierarchical 
networks,  or  any  combination. 

It's  easy  to  use. 

We  did  the  design  work,  so 
you  don't  have  to.  In  fact,  there  are 
just  three  sets  of  commands  —  basic 
commands  create  communications 
channels;  file  commands  let  com¬ 
puters  transfer  data;  and  control 
commands  let  one  computer  direct 
an  action  at  another  computer. 

We  wrote  the  book  on 
networks. 

No  one's  more  qualified  to 
write  about  networks,  so  that's 


!  Digital  Equipment  Corporation 
I  Mail  Stop  M-18,  Bldg.  PK-3 
|  Maynard,  Mass.  01754 

|  Name _ 

j  Title _ 


Organization  _ 
Address _ 


LCity- 


what  we've  done.  If  you're  just 
beginning  to  consider  a  computer 
network,  we  have  the  book  for  you. 
It's  called  INTRODUCTION  TO 
MINICOMPUTER  NETWORKS 
and  it  explains  basic  terms  and  con¬ 
cepts.  In  addition,  we  can  send  you 
our  brochure  that  outlines  DEC- 
net's  capabilities.  If  you're  inter¬ 
ested  in  the  nuts  and  bolts,  we'll 
send  you  the  full  specifications  for 
all  DECnet  protocols.  And  if  you 
want  to  get  to  the  heart  of  the  mat¬ 
ter  right  now,  we'll  send  a  DECnet 
representative.  Just  fill  out  our 
coupon  or  call  your  nearest  Digital 
office. 

Digital  Equipment  Corpo¬ 
ration,  Maynard,  Mass.  01754. 

(617)  897-5111.  European  head¬ 
quarters:  81  route  de  l'Aire, 

1211  Geneva  26.  Tel:  42  79  50. 
Digital  Equipment  of  Canada,  Ltd. 


Gentlemen:  Please  send  me 

□  Introduction  To  Minicomputer 

Networks 

□  DECnet  Brochure 

□  DECnet  Protocol  Specifications 

□  A  Digital  Sales  Representative 


State 


_ _| 
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to  Six  Months 

Communications  Carriers  Continue  to  Proliferate 


( Continued  from  Page  S/2) 

Also  users  are  finding  many  new  ways 
to  increase  the  usage  of  existing  com¬ 
munications  lines  both  by  using  these 
lines  more  hours  per  day  and  also  by 
operating  them  at  higher  speeds.  In  many 

cases,  users  benefit  noticeably  by  finding 

ways  to  schedule  usage  of  such  leased 
lines  in  certain  periods  of  the  day  in 
certain  areas  of  the  country. 

Scheduling  perhaps  might  mean  that  a 
line's  capacity  would  be  used  for  data 
collection  during  one  portion  of  the  day 
switched  over  to  on-line  activity  when  the 

data  collection  function  is  not  being  per¬ 

formed. 

Also  coming  into  the  picture  for  the 
first  time  is  the  awareness  by  users  of  the 
impact  of  digital  voice  on  their  network 
planning  activities.  Many  customers  in¬ 


vestigating  the  viability  of  the  new  digital 
transmission  services  are  concerned  about 
losing  the  ability  for  alternate  voice  and 
data  transmission  on  such  lines. 

Vendors  have  been  preparing  for  this  by 
developing  digital  voice-encoding  equip¬ 

ment  which  will  enable  voice  conversa¬ 
tions  to  be  carried  on  over  these  all-digital 
lines.  Voice  digitization  is  in  its  embry¬ 

onic  stages,  but  it  does  appear  possible 
that  substantial  capabilities  will  exist  for 
digitizing  voice  signals  at  speeds  approxi¬ 
mating  4,800  bit/sec  (and  possibility  even 
slower  at  degraded  quality). 

Here  an  extremely  interesting  possibility 
opens  up  that  would  enable  a  corporation 
to  perhaps  multiplex  individual  voice  con¬ 
versations  on  a  digital  line  which  might 
also  be  used  for  data  communications. 

This  problem  is  a  sharp  contrast  to  the 


concerns  of  a  few  years  ago  when  the 
game  was  to  maximize  the  number  of  bits 
per  second  which  could  be  transmitted 
over  an  analog  phone  line  of  fixed  band¬ 
width. 

In  the  future,  the  game  appears  to  be 

shifting  to  maximizing  the  number  of 

voice  conversations  which  can  be  sent 

over  a  given  bit/sec  in  a  data  channel. 
Most  users  spend  nearly  1 0  times  as  much 
on  voice  communications  as  on  data 
transmission  services. 

It  is  interesting  to  note  that  the  Bell 
System  currently  digitizes  many  of  its 
voice  channels  in  portions  of  its  long-haul 
network  using  T-carrier  signaling.  Here 
one  voice  conversation  consumes  56,000 
bit/sec  transmission  capacity. 

The  monthly  revenue  derived  from  a 
voice  channel  which  has  been  digitized 


will  range  from  approximately  SI  /mile 
between  high-density  locations  to  some¬ 
thing  approximating  S3/mile  for  circuits 
on  a  low-density  basis.  On  the  other 
hand,  if  the  Bell  System  were  to  take  this 
56,000  bit/sec  transmission  capacity  and 

utilize  it  to  provide  capability  for  Series 

800  (wideband  data)  service  to  50  kbit/ 

sec  customers,  the  average  amount  of 

revenue  generated  would  approximate 

something  like  SI 0/mile  per  month. 

Users  should  be  very  concerned  about 
monitoring  the  DDS  and  digital  pricing 
structures  and  understanding  the  full  im¬ 
pacts  which  voice  digitization  equipment 
will  have  in  the  future  planning  of  mini¬ 
mum  cost  communications  networks  and 
their  corporations. 

The  alert  planner  must  begin  now  to 

exploit  the  increasingly  nebulous  distinc¬ 

tion  between  channels  used  for  voice  and 
data  transmission. 

Networking  Equipment  Trends 
In  the  past  year  users  have  been  very 
actively  employing  a  variety  of  hardware 
devices  such  as  split-stream  modems,  ad¬ 
vanced  multiplexing  and  concentration 
equipment  and  digital  bridges  for  modem 
and  port  sharing. 

Split-stream  modems  have  certainly 
come  into  their  own  as  cost-saving  devices 
that  enable  one  physical  line  to  service 
multiple  independent  applications  at  a 
distance  from  the  computer  center. 

The  independent  companies  have  re¬ 
cently  introduced  powerful  split-stream 
modems  with  selectable  splitting  mix¬ 
tures.  This  enables  one  mixture  of  speeds 
to  Be  derived  during  part  of  the  day  and 
another  mixture  of  speed  combinations 
to  be  derived  during  other  parts  of  the 
day.  This  type  of  hardware  device  enables 
the  user  to  deploy  a  fixed  amount  of 
leased-line  transmission  capacity  in  a  flex¬ 
ible  way  that  gives  him  the  greatest  return 
on  his  communication  line  investment. 

Another  very  popular  networking  idea  is 
the  inverse  multiplexing  technique  (such 
as  Biplexers  from  Codex  Corp.  and  Line- 
plexers  from  International  Communica¬ 
tions  Corp.  (ICC)  which  has  appeared. 
Customers  are  finding  such  devices  to  be 
very  attractive  ways  for  providing  cost- 
effective  service  when  they  require  point- 
to-point  speeds  faster  than  9,600  bit/sec. 

Another  interesting  possibility  exists 
with  Biplexers  and  Lineplexers.  That  is 
the  idea  of  having  two  lines  (one  of  them 
for  backup)  which  will  both  be  produc¬ 
tive  in  a  normal  situation.  When  one  line 
should  fail,  the  system  will  continue  to 
operate  but  at  degraded  speed. 

In  network  optimization,  there  are 
many  more  design  options  available  to 
the  user  today  than  ever  existed  before. 
The  mainframe  vendois  are  introducing 
unified  networking  architecture  strategies 
(such  as  IBM's  System  Network  Architec¬ 
ture). 

Users  continue  to  read  and  hear  of  the 
benefits  of  distributed  intelligence  in  de¬ 
signing  cost-effective  networks.  They  con¬ 
tinue  to  be  plagued  by  an  inability  to 
quantitatively  evaluate  the  true  benefits 
of  distributed  intelligence  in  solving  their 
networking  problems. 

The  key  is  how  much  function  will  a 
distributed  intelligence  provide  at  what 
cost!  The  only  viable  way  to  finding  these 
answers  is  for  the  user  to  become  self- 
sufficient  in  design  tools. 

The  user  must  develop  his  own  set  of 
design  tools  which  he  can  use  to  evaluate 
his  own  set  of  application  requirements  in 
a  completely  objective  way,  free  of  any 
particular  vendor  influences. 

The  familiar  adage  of  “Let  the  common 
carrier  design  my  network"  has  become  a 
tired  obsolete  cliche  which  is  heard  with 
decreasing  frequency  these  days. 

Progressive  users  are  setting  up  positive 
plans  to  acquire  their  own  tools  and 
( Continued  on  Page  S/14) 


LA-36 
□  DEC 

$1750  $63/month' 


Q  33  KSR 

$895  $32/month* 


TERMINAL  ACCESSORIES 

□  EIA/TTY  INTERFACES  □  MOTOR  CONTROLLERS  □  SHIPPING  CASES  □ACOUSTIC  ENCLOSURES 

□  PRINTING  PAPER  Q MAG  TAPE  CASSETTES  □  STANDS  □PERFORATOR  TAPE 


ComData  Corporation 

8115  N.  MONTICELLO  AVE. 

SKOKIE,  ILL.  60076 

TEL.  (312)677-3900  TWX910  223-3617 


NOVEMBER  26, 1975 
DATA  NETWORKS 


nCOMTOTERWORU) 


Nets  Moke  Reference  Data  Available  in  50  Cities 


By  Mirk  Ridwin  A  further  benefit  provided  by  the  value-  lows  the  host  softw 

special  to  computerworid  added  network  is  the  end-to-end  error-  porting  terminals  in 

Lockheed  Information  System’s  Dialog  free  data  delivery  (except  for  the  user’s  way  as  it  did  befor 
Information  Retrieval  Sendee  provides  ac-  local  loop,  of  course),  and  complete  required  software  i 


cess  to  a  data  bank  of  bibliographic  and  maintenance 


irecisely  the  same  We  have,  at  this  writing,  conducted  in- 
and  performs  the  house  testing  of  Telenet  and  completed 
erfacing  and  line  an  initial  user  test  in  which  several  users 
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CRT  Devices  Link  Architects 
With  Data  at  Branch  Offices 


conventional  engineering  evaluation  and  optimization,  water 
architectural  evaluation  is  researched.  sanitary  sewer  design  i 

Structural  analysis,  water  network  de-  lection, 

sign,  sanitary  sewer  design  and,  in  the  The  environmental  s; 

architectural  areas,  project  scheduling,  . _ 

Pert  and  CPM  applications  are  also  done.  I  mm 
For  this  complex  task,  Reynolds,  Smith 


terminal.  Ghiot6 

Ghioto  feels  it  essential  he  have  access  model  for  250  miles  of  flood  canal  w 
o  a  terminal  system  for  on-line  data  greater  than  1 ,000  subwater  basins, 
iput  and  he  feels  “he  can’t  work  without  For  a  while  many  of  the  engineers  ; 
ccess  to  a  terminal  because  of  the  RAD  (Continued  on  Page  S/18 ) 


MOVE  OVER  1403. 


Operating  System  (VMOS)  and  incorpo¬ 
rating  multiprogramming  capability. 

Accessory  equipment  on  the  system  in¬ 
cludes  a  1 ,200  line/min  printer,  eight  disk 
drives  for  a  total  of  200M  bytes  of  stor¬ 
age,  three  magnetic  tape  drives  and  up  to 
16  remote  terminals.  In  addition,  there  is 
off-line  equipment  consisting  of  graphics 
equipment  for  rapid  transfer  of  data  from 
maps  or  drawings  to  the  computer. 

Features  of  40+ 

The  40+  data  display  system  from  Inter¬ 
national  Communications  Corp.  (ICC) 
was  selected  by  the  firm  for  its  remote 
terminal  requirements  because  it  had  all 
the  features  required  to  handle  fast,  com¬ 
plex  input  of  data,  programming  and 
hard-copy  output  at  the  remote  site. 

Rodney  D.  Ghioto,  engineer  and  en¬ 
vironmental  systems  analyst  for  Reynolds’ 
Orlando  office,  played  the  key  role  in 
selecting  the  40+  for  its  application. 

He  felt  the  40+  with  a  line  printer 
running  at  1,200  bit/sec  provided  the 
needed  capabilities  for  the  remote  engi¬ 
neering  offices  and  provided  the  data  link 
to  the  CPU  in  Jacksonville. 

The  40+  terminal  system  is  located  in 
the  engineering  office  in  Orlando,  Fla. 
Initially,  the  system  was  installed  at  300 
bit/sec  full-duplex. 


for  the  firm’s  needs,  and  an  analysis  of 
the  costs  was  made. 

It  was  determined  that,  by  field  upgrad¬ 
ing  the  terminal  to  1,200  bit/sec  half¬ 
duplex  dial-up  utilizing  a  foreign  ex¬ 
change  line  (Wats)  at  a  fixed  rate  per 
month,  Ghioto  could  save  a  significant 
amount  of  money,  up  to  half  of  what  the 
initial  costs  were,  for  a  regular  direct-dial 
facility  from  Orlando  to  Jacksonville. 

It  was  a  simple  matter  to  upgrade  the 
40+  from  300  bit/sec  to  1,200  bit/sec 
through  internal  switch  options,  and  it 
was  running  at  1 ,200  bit/sec  on-line  with- 


During  the  evaluation  and  selectio 
phase,  Ghioto  had  looked  at  several  oth< 
terminals  such  as  Hazeltine  and  Bell 
Dataspeed  40.  In  the  evaluation  it  wi 
found  Hazeltine  and  Dataspeed  40  coul 
not  meet  all  of  the  performance  requin 


Make  room  for  the  Dataproducts 
2550  horizontal-font  printer. 

Until  recently,  the  IBM  1403  train 
printer  has  been  the  industry 
standard  for  quality  printing  at  1100 
lines  per  minute  ( LPM) . 

But  now  the  2550,  with  the 
Charaband*  print  drive, sets  a  new 
standard  at  1500  LPM. 

Or,  36%  faster  than  the  1403. 


The  Charaband  is  a  horizontal- 
font  carrier  that  offers  all  the 
advantages  of  train  printers,  and 
eliminates  the  disadvantages  of 
sliding  friction. 

The  2550,  combining  the 
Charaband  with  our  patented  Mark 
IV  hammer,  offers  a  highly  reliable 
friction-free  print  mechanism. 


Oa-fflm-i»b  Flexibility 

The  Charaband  carries  two 
complete  fonts— one  on  each  side. 

The  fonts  are  reversible. 

The  2550  also  offers  replaceable 
character-type  modules  that  don’t 
require  a  cartridge  readjustment . 


The  Charaband  is  driven 
on  a  roller  bearing  system  to 
eliminate  sliding  friction 
and  lubrication  systems. 

And,  unlike  train  printers, 
very  little  wear  occurs  in  the 
print  mechanism. 

Reliable  operation-  equals 
much  less  down  time. 


{ 


A  90*  swing-open  gate  for  easy 
access  to  Charaband,  ribbon  and 
paper. 

And  simplified  controls  built  into 
your  own  “quietized”  cabinet. 

Tb«  1330  Colts  Lmi 

It  costs  less  than  the  1403. 

Yet,  its  exclusive  Charaband 
design  is  a  clear-cut  improvement  in 
line  printer  technology . 

How  do  we  do  it? 

Simply  by  specializing. 

Dataproducts  is  the  leading 
independent  printer  manufacturer 
in  the  world. 

And  by  concentrating  in  one 
technology,  we  are  able  to  make  a 
better  printer. 

For  less  than  the  competition. 

Our  2550  Charaband  printer  is 
1500-LPM  proof  of  that  claim. 


The  2550  can  be  interfaced  with 
almost  every  major  computer 
system  that  requires  high-speed 
performance. 

So  we  invite  you  to  call  or  write 
for  full  information  and  specs. 

Remember,  Charaband  horizontal 
font,  1500-LPM  speed,  less  down 
time  and  less  money. 

Little  wonder  the  former  industry 
standard  has  to  move  over. 


cP 

Dataproducts 

^  —  — - - — g— r 


6219  De  Soto  Avenue/Woodland  Hills,  Calif.  91364/Telephone  (213)  887-6451/887-8147 
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fa  Past  five  Yean 


Communications  Increasingly  Used  to  Link  Systems 


By  David  J.  Farber 
Special  to  Computerworld 

Over  the  past  five  years,  there 
has  been  a  rapid  evolution  of  the 
use  of  communications  facilities 
to  interconnect  data  processing 
systems. 

Initially  the  computers  in¬ 

volved  were  limited  to  large-scale 
scientific  and  business  systems. 

As  the  usefulness  of  these  in¬ 
terconnected  processors  became 
more  and  more  a  part  of  the  way 


oiganizations  used  computers,  it 
became  clear  the  large-scale  com¬ 
puters  were  not  adequate  and 
they  were  too  expensive  to  per¬ 

form  certain  tasks  that  were  nec¬ 
essary  in  such  computer  net- 

A  major  task  that  must  be  per¬ 

formed  in  any  data  transmis¬ 
sion-oriented  application  is  to 
control  the  communications 
lines  and  the  transmission  of  in¬ 
formation  between  the  main 


processing  units  that  constitute 
the  distributed  system. 

The  control  of  data  and  recov¬ 
ery  from  errors  is  a  major  task 
and  is  one  that  places  a  heavy 
real-time  demand  on  the  main 

processors  (hosts).  Over  the  past 

several  years,  this  function  has 
been  migrating  from  the  main 
processors  to  front-end  mini- 
processor-based  units. 

Two  examples  of  this  are 
found  in  contemporary  systems. 


In  the  Arpa  net  the  front-end 
processors  -  the  Interface  Mes¬ 
sage  Processors  (IMP)  -  are  com¬ 
pletely  responsible  for  the  de¬ 
livery  and  routing  of  the  data  as 
well  as  the  correctness  of  the 

transmission. 

Another  example  is  found  in 

many  corporate  data  networks 

where  the  use  of  mini  processors 

as  telecommunications  control¬ 

lers  allow  companies  to  use 
long-distance  expensive  com¬ 


munication  lines  in  an  optimal 
fashion. 

In  one  particular  application  in 
the  construction  industry,  allow¬ 

ing  the  front-end  minis  to  com¬ 
press  character  data  and  to  do 
forward  error  control  paid  for 

the  cost  of  the  minis  in  the  first 

six  months  of  operation  of  the 

data  line. 

Terminal  Controllers 
As  the  number  of  host  ma- 


The  Private  Eye. 

It  solves  the  mystery  of 
data  communications  networks. 

The  new  Codex  6000  Series  Intelligent  Network  Processor. 

The  Codex  6000  combines  the  most  attractive  features  of  time 
division  multiplexers  and  computer-based  concentrators  in  a  unique 
microprocessor-based  system  architecture  optimized  for  data 
communications. 

The  6000  slips  into  a  network  without  a  clue  it's  there.  It's  com¬ 
pletely  transparent  to  network  protocol,  terminal  mix,  system  config¬ 
uration  or  existing  control  facilities — yet  requires  no  customized 
programming. 

Investigate  how  the  Codex  6000  cuts  line  costs  by  combining 
statistical  bandwidth  allocation  and  data  compression — outperforming 
traditional  TDM's  by  factors  as  high  as  four  to  one,  with  less  node-to- 
node  delay.  You  can  trust  the  results — data  is  assured  error-free  by  a  full- 
duplex  internal  ARQ  protocol. 

The  6000  checks  out  all  the  facts.  From  a  central-site  communi¬ 
cations  and  control  console,  the  6000  surveys  your  network,  collecting 
statistical  data  on  terminal  error  rates,  trunk  performance,  node  perform¬ 
ance,  data  compression  efficiency,  line  utilization,  etc.  Then  computes  , 
it  and  reports  it.  Assign  it  pre-set  performance  thresholds,  and  it  notifies 
you  when  they're  exceeded.  Use  it  to  identify  bottlenecks,  to  arrest 
inefficient  use  of  resources,  to  initiate  diagnostics,  and  to  reconfigure 
system  characteristics. 

The  Private  Eye  from  Codex,  sweetheart.  Provides  you  with  a 
great  case  for  better  network  planning,  management  and  growth. 

Another  innovative  product  for  the  communications  networks  of 
tomorrow,  from  Codex,  today's  technology  leader. 

co  OeK 

We’ll  get  you  through 


Codex  Corporation,  15  Riverdale  Avenue,  Newton,  Massachusetts  02 195,  (617)  969-0600,  Telex:  92-2443 
Codex  Europe  S.A.,  Bte  7/Av.  de  Tervuren  412,  B-l  150  Brussels,  Belgium,  Tel:  762.23.5 1/762.24.21,  Telex:  26542 


operative  or  distributed  process¬ 
ing  increases,  the  problem  of 
how  to  allow  users  to  access  the 
various  services  that  exist  on 
such  networks  becomes  major. . 

Here  again  mini  and  micro 
processors  have  found  a  place  as 
terminal  controllers.  In  the  case 
of  the  Arpa  net  there  are  two 
types  of  such  terminal  control¬ 
lers.  The  first  of  these  is  a  com¬ 
bined  front-end  communications 
controller  and  a  terminal  con¬ 
troller. 

Its  function  is  to  allow  ter¬ 
minal  and  remote  batch  config¬ 
urations  to  economically  access 
the  network  and  thus  the  at¬ 
tached  service  machines.  These 
combined-function  minis  are 
called  Terminal  IMPs  (TIPs). 

The  second  type  of  terminal 
front-end  is  the  miniprocessor 
which  acts  in  two  roles  in  the 
network.  One  is  as  a  small  multi¬ 
user  computer  system  which  al¬ 
lows  users  on  terminals  to  create 
data  and  text  files  and  to  ex¬ 
amine  the  results  of  runs  that 
have  been  made  on  the  network 
service  machines. 

In  addition  they  can  act  as 
front-end  terminal  machines  to 
allow  terminal  access  to  the  net¬ 
work’s  large-scale  resources. 

A  number  of  such  systems  ex¬ 
ist  on  the  Arpa  net.  They  are 
called  ELFs,  ANTs  or  UNIXs 
and  are  currently  all  on  Digital 
Equipment  Corp.  PDP/ll  minis. 
They  remove  these  time-consum¬ 
ing  activities  from  the  large  com¬ 
putational  servers  of  the  net¬ 
work  and  thus  allow  both  faster 
interactions  for  the  users  as  well 
as  much  cheaper  access  to  the 
network. 

Other  Uses 

Existing  networks  of  com¬ 
puters  have  concentrated  on  the 
interconnection  of  large  systems 
that  are  geographically  separated 
by  large  distances.  There  are 
other  uses  for  the  networking 
capabilities  that  involve  the  in¬ 
terconnection  of  computers  that 
vary  in  size,  but  are  locally  dis¬ 
tributed  within  buildings  or 
shopping  centers,  etc. 

The  purpose  of  such  intercon¬ 
nections  are  to  allow  for  the 
distribution  of  local  processing 
for  reliability  reasons  as  well  as 
for  economic  reasons. 

Examples  are  found  for  this 
type  of  networking  in  the  proc¬ 
ess  control  area,  in  the  command 
and  control  domain  as  well  as  in 
the  commercial  banking  sector. 

In  addition,  such  local  net¬ 
works  tend  to  be  used  to  dis¬ 
tribute  the  information  that  may 
be  coming  in  from  national  and 
international  networks  to  ter¬ 
minals  and/or  computers  that 
exist  on  the  local  sites.  There  are 
a  number  of  examples  of  such 
(Continued  on  Page  S/ 18) 


NP|80:  The  newNetwork  Processor  that  distributes 
your  data  the  way  your  company  is  organized. 


Remote  Locations 


Regional  Center 


Central  Office 


Hierarchical  networks  for 
hierarchical  organizations. 

Makes  sense  doesn’t  it.  Ideally, 
information  should  flow  up  and  down  a 
network  as  it  does  in  an  organization  . . . 
with  geographically  distributed  files  at 
branch,  district,  and  regional  locations  in 
keeping  with  departmental  scope  and  span 
of  control. 


But  until  now,  a  simple  solution  for 
these  intermediate  sites  has  not  been  readily 
available. 

What’s  needed  is  a  new  kind  of 
processor  that  can  complement  today’s 
remote  systems  by  filling  the  gap  between 
the  lowest  level  in  the  network  and  the 
central  office.  What’s  needed  is  a  unique 
computer  for  large  regional  and  district  sites 
. . .  optimized  for  distributed  data  base 
management  and  wideband  multiline 
communications. 

What’s  needed  is  the  NP|80 — the  new 
Network  Processor  that  distributes  your  data 
the  way  your  company  is  organized. 

NP|80 — the  missing  link. 

Four-Phase  Systems’  NP|80  is  a  new 
computer  system  that  complements  and 
extends  the  capabilities  of  our  popular 
System  IV/40  and  System  IV/70,  field 
proven  with  over  70  million  operator  hours. 

Designed  for  use  at  intermediate 
network  locations,  the  NP|80  lets  you 
distribute  computing  power  and  data  files 
naturally  throughout  your  organization 
while  preserving  compatibility  with  both 
current  line  disciplines  and  IBM  SDLC 
protocol. 

Up  to  64  local  displays  can  access  an 
NP|80  data  base  of  up  to  270  million  bytes 
through  direct  channel  connection  of  two 
System  IV/70’s. 

These  same  displays  can  also  access 
your  central  data  base  at  speeds  up  to  50K 
baud  through  the  NP|80’s  wideband 
communications  facilities. 

While  performing  data  base  manage¬ 
ment  and  communicatidns  services  for  the 
local  System  IV/70’s,  the  NP|80  can 
concurrently  provide  master  multipoint 
control  for  an  extensive  network  of  remote 
Four-Phase  systems  with  speeds  up  to  9600 
baud. 


Now  each  level  of  an  organization  can 
store  frequently  used  data  in  local  system 
files  for  interactive  access.  At  the  same 
time,  operators  can  retrieve  information 
stored  at  higher  and  lower  levels  throughout 
the  organization. 

As  a  result,  system  response  patterns 
can  be  matched  to  local  requirements 
through  flexible  application  of  total  network 
resources. 

Multilevel  network  access. 

Multilevel  distributed  processing  adds 
a  new  dimension  to  remote  computing. 

Displays  at  remote  locations  can  access 
local,  regional,  and  central  files  with 
automatic  routing  based  on  data  availability. 
Typically,  most  transactions  will  be 
processed  against  local  files  while  exception 
transmissions  are  passed  to  the  next  highest 
level. 

Similarly  at  regional  sites,  transaction 
processing  can  be  supported  by  both  local 
and  central  files  while  down  line 
communication  is  pipelined  through  the 
NP|80  with  negligible  CPU  loading. 

Central  control  with  local 
autonomy. 

Now  line  managers  can  assume 
responsibility  for  the  data  processing  they 
require.  Needed  reports  and  documents  are 
easily  generated  at  remote  locations  using 
COBOL,  RPG,  Sort,  Assembler,  DOS,  and 
an  extensive  selection  of  utilities.  And 
programming  can  be  done  either  locally 
or  at  headquarters. 

For  data  base  synchronization, 
branch  and  regional  files 
can  be  updated  from  the 
central  site.  Detailed 
information  in  these  files 
can  also  be  accessed  by 
headquarters  when  required]1 

Complete  freedom  exists  ti 
tailor  networks  exactly  to  your 
Regional  NP|80’s  can  communicate  with 
district  NP|80’s  which  in  turn  can  commu¬ 
nicate  with  branch  System  IV/40’s  and 
System  IV/70’s. 

Through  such  multilevel  processing, 
the  NP|80  offers  large  network  users 
enhanced  system  performance,  increased 
functional  capability,  expanded  display 
support,  reduced  mainframe  loading, 
hierarchical  fallback,  and  greater  flexibility 
in  meeting  changing  or  expanding 
requirements. 

Distributed  data  management. 

NP|80  network  control  and  data 
management  services  are  provided  by  a 
resident  multiprogramming  executive. 

While  transparent  to  system  users,  the 
NP|80  can  concurrently  support  shared  file 
access  and  high  speed  communications  for 
separate  application  programs  on  two 
System  IV/70’s. 

The  NP|80  performs  indexing, 
searching,  and  deblocking  operations  for  the 
attached  System  lV/70’s  while  handling 
communications  concentration  for  the  lower 
level  systems.  Blocks  of  up  to  128  sectors 
may  be  read  or  written  by  the  NP|80  with  a 
disc  transfer  rate  of  1.2M  bytes/s<*cond. 


The  parts  we  needed  didn’t  exist, 
so  we  had  to  make  them  ourselves. 


In  1970  we  introduced  the  industry’s 
first  computer  with  LSI  semiconductor 
memory  and  an  LSI  central  processing  unit. 

In  1972  we  shipped  the  industry’s  first 
systems  with  2K  LSI  RAM’s. 

Now  with  the  NP|80,  we’ve  created 
another  milestone — the  first  computer  to  be 
introduced  with  I6K  LSI  RAM's. 

We  design  and  manufacture  not  only 
the  displays  and  computers  employed  in  our 
systems,  but  also  the  LSI  components  used 
in  them.  Not  because  making 
semiconductors  is  our  business.  But  because 
producing  the  most  advanced  distributed 
processing  systems  is. 

256K  bytes  of  network  processing 
power. 


the  NP/SO’s  2Sf>K  hy 

The  heart  of  the  NP|80  is  a  powerful 
16-bit  computer  with  500  ns  cycle  time  and 
up  to  256K  bytes  of  LSI  memory. 

The  system  includes  multiple  DMA 
channels,  software  and  hardware  error 
recovery  facilities,  firmware  diagnostics,  a 
memory  relocation  and  protection  system, 
and  communications  control  for  up  to  six 
high  speed  lines. 

To  learn  more  about  the  NP|80  and 
our  comprehensive  selection  of  distributed 
processing  software,  send  for  our  new 
brochure. 

Four-Phase  Systems 


j^our-Phasc  Systems.  Inc..  National  Marketing  H 
-  19333  Vallco  Parkway.  Cupertino,  CA  95014 
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Optional  Data  Communications  Carriers  Proliferating 

(Continued  from  Page  S/6)  Users  should  investigate  the  possibility  an  existing  network.  Sometimes  users  fail  transmission  community  that  satellite 

establish  in-house  networking  expertise  to  of  scheduling  the  use  of  their  lines  for  to  collectively  design  the  entire  network  channels  with  their  long  propagation  de- 
allow  them  to  cope  with  and  construe-  different  applications  at  different  times  for  minimum  cost  in  such  situations.  A  lays  may  not  prove  cost-effective  for 
tively  evaluate  the  myriad  of  service  pos-  of  the  day.  Many  on-line  networks  do  not  simple  regrouping  of  terminals  to  circuits  Binary  Synchronous  Communiations 
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In  Comparing  Capabilities 

1 

Study  of  Eight  Nets  Should  Prove  Useful  to  Users 

(Continued  from  Page  SI 3)  the  network  to  deal  with  local  flow  and  an  error.  sidering  connecting  his  computer  or  ter- 

specified  format.  error  control  and  with  those  control  sig-  Protocols  which  deal  effectively  with  al 

Essentially,  each  addressed  packet  oc-  nals  which  are  outside  the  stream  of  data  these  deficiencies  can  be  left  up  to  th< 
cupies  a  transmission  channel  for  the  packets.  host  computers  or  incorporated  into  the 

1  minal  to  the  network.  The  characteristics 
:  are  defined  here  and  used  subsequently  in 
.  the  survey. 

are  unlikely  to  be  In  addition,  a  procedure  is  required  for 
be  regarded  basically  as  the  acceptance  delivered  garbled,  they  may  possibly  be  using  the  virtual  circuit  once  it  has  been 

and  delivery  of  well-formatted  packets,  lost  or  duplicated  in  transit.  The  packet  established. 

For  the  computer  attached  to  the  system  sequence  can  also  be  changed,  on  occa-  Several  important  characteristics  of  a 
(the  host  computer)  a  simple  protocol  is  sions,  because  of  the  variable  delay  due  to  packet-switching  network  influence  the 

also  required  for  the  immediate  link  with  routing  and  to  retransmission  following  requirements  imposed  on  the  user  con- 

Now  therels  a  family  of  distributed  data 
entn  andjMoc^ngsjstefm  that  you  can  taikir 
to  the  requirements  of  >our  remote  sites. 


If  you’ve  considered  the  advan¬ 
tages  of  distributed  data  entry  and 
processing,  you’ve  probably 
discovered  a  sad  truth : 

A  system  that’s  fine  for 
Poughkeepsie  might  be  a  washout 
in  DesMoines. 

Different  sites  have  different 
needs.  From  remote  data  entry,  to 
communications,  to  remote  inquiry 
and  response,  to  on-site  report  and 
forms  generation. 

And  to  overwhelm  a  small  branch 
with  high-powered  equipment  is 
just  as  bad  as  under-equipping  a 
large  one. 

To  match  each  of  your  branches 
with  exactly  the  right  equipment,  in 
both  hardware  and  software,  there’s 
only  one  terminal  manufacturer 
to  turn  to.  Us. 

WfeVe  as  flexible 
as  you  are. 

Using  our  Sycor  Models  340, 

350  and  440,  and  their  wide  range 
of  peripheral  equipment,  you  can 
pinpoint  capability  to  site 
requirements  and  price. 

Our  Model  350,  for  instance, 
might  be  just  the  ticket  for  your 
two-man  operation  in  Des  Moines. 
While  a  larger  branch  in  Los 
Angeles  might  require  the  con¬ 
current  background  processing 
capabilities  of  the  Sycor  440. 

And,  while  each  of  the  three 
terminal  systems  has  its  own  unique 
capabilities,  they  all  work  together 
in  a  remote  processing  network. 

Each,  for  example,  can  be 
programmed  with  our  high-level, 
easy-to-use  TAL  language.  And, 


they  not  only  talk  to  your  CPU, 
but  to  each  other. 

And  that  means  flexibility. 

Should  the  requirements  of  one 
location  change,  our  systems  can 
change  with  them.  You  can  switch 
terminal  models  without  changing 
programs,  or  even  retraining 
operators. 

The  Model  340. 

For  smaller  office  situations  that 
call  for  data  entry,  you’ll  find  our 
Model  340  the  low-cost  intelligent 
answer. 

No  matter  which  of  its  hundreds 
of  applications  you  use  it  for— like 
order  entry,  payroll  and  accounts 
payable — you’re  assured  of  virtually 
error-free  data  every  time.  Because 
operator  errors  are  pointed  out 
immediately  for  on-the-spot 
correction. 

And,  its  8k  bytes  of  program¬ 
mable  memory  and  capabilities  like 
customized  field  validation,  con¬ 
ditional  data  entry  and  arithmetic 
operations,  mean  the  Model  340 
goes  even  further  in  providing  for 
needs  you  might  not  even  have 
anticipated  when  you  first  got  it. 

The  Model  350. 

If  you  need  the  advantages  of 
random  accessibility,  look  into  the 
Model  350.  The  500,000  “fill-in- 
the-blanks”  characters  on  its 
exclusive  dual  flexible  disks  let  you 
store  customer,  product/price  and 
salesman  files  right  at  the  source. 

And,  with  its  16k  bytes  of  pro¬ 
grammable  memory,  the  Model  350 
not  only  retrieves  data,  but  main¬ 
tains  and  updates  files— and  even 


generates  reports. 

Just  key  in  a  customer  number 
and  you  get  all  the  pertinent  data: 
name,  address  and  billing  informa¬ 
tion.  That  means  reduced  key¬ 
strokes,  improved  accuracy  and 
big  savings. 

The  Spur  440 
Slystem. 

When  you  need  more  than  just 
data  entry,  look  into  our  new  Sycor 
440.  With  a  disk  storage  capacity 
of  up  to  10  million  characters  and 
the  use  of  up  to  eight  separate 
terminals,  you  can  do  data  entry 
and  inquiry/response  concurrent 
with  background  processing. 

Our  440  system  lets  you  share 
and  access  files  locally,  reducing 
communication  line  costs  and 
investments  in  central  CPU 
resources. 

Each  display  is  controlled  by  the 
on-site  processor  and  is  capable  of 
performing  independently.  At  the 
same  time  that  you’re  performing 
data  entry  you  can  make  use  of  our 
special  programs  to  produce  a 
wide  variety  of  management  reports 
like  sales  analysis,  inventory 
and  billing. 

It’s  a  system  as  flexible  as 
your  needs. 

Ghe  us  a  call. 

We  invite  you  to  take  a  closer 
look  at  our  family  of  distributed 
data  entry  and  processing  systems 
—the  lowest  cost  answer  to  your 
branch  office  needs. 

Call  your  Sycor  representative 
for  details. 


SYCOR 

...  applying  inldligmcetoiHnote processing. 


vate  networks  which  are  developed 
for  research  and  experimentation  pur¬ 
poses  may  not  be  cost-effective  in  provid¬ 
ing  services,  but  public  networks  will 
need  to  offer  cost-effective  services  to 

.  The  type  of  packet  service  provided 
may  be  of  the  simple  datagram  type  or  a 
virtual  circuit,  as  discussed  above.  The 
simpler  service  is  likely  to  impose  greater 
demands  on  the  user  to  perform  func¬ 
tions  otherwise  performed  in  the  com¬ 
munications  network. 

For  terminal-to-computer  traffic,  the 
choice  of  the  most  cost-effective  com¬ 
munications  system  depends  on  a  number 
of  variables  such  as  location  of  host  and 
terminals  and  traffic  characteristics. 

Packet-switching  is  undoubtedly  a  viable 
alternative  for  certain  mixes  of  the  vari¬ 
ables.  For  computer-to-computer  traffic, 
the  principal  alternative  to  packet-switch- 


Packet-switching  provides  a  i 
capabilities  not  usually  other 


The  redundancy  of  alternative  routing 
means  greater  availability.  Data  rate  and 
character  set  conversions  permit  data  ex¬ 
change  between  otherwise  incompatible 
terminals  and  computer;.  Perhaps  most 
important  is  resource  sharing,  i.e.,  the 
ability  to  access  over  the  network  differ¬ 
ent  and  unique  facilities. 

A  summary  of  the  survey  appears  in 
(Continued  on  Page  S/20) 

Providing  for  Future 
Unique  to  Stondurds 


A  number  of  compatibility  standards 
should  be  considered  for  the  data  com¬ 
munication  networks  shown  in  Figure  2: 
•  User-to-link.  This  standard  covers  the 


definitions  of  the  functions  of  the  signals 
exchanged  over  the  interface  circuits. 

•  User-to-network.  This  standard  covers 
the  compatibility  of  procedures  or  proto¬ 
cols.  It  includes  methods  for  encoding 
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Data  Comaiunications  Standards  Provide  Future  Plan 


( Continued  from  Page  S/1S] 
connection  through  the  network  and 
recovering  from  unexpected  failure  cot 
tions.  While  it  is  primarily  a  software 
programming  standard,  it  may  havi 


itwork.  This  requ 
n  the  suppliers  of  c< 
:  regarding  the  link  c 


munication  procedures  used  in  these  net- 
for  works.  The  primary  difference,  from  the 
idi-  user  viewpoint,  is  the  steps  which  occur 
:  or  at  the  user-network  interface.  One  uses 
s  a  circuit  switching,  like  a  voice  network, 
are  The  method  involves  these  steps: 

•  Request  a  line  and  receive  a  go  ahead, 
ires  •  Key  in  the  identification  address  of  a 
>m-  called  terminal  (dial). 


jility  he  The  second  type  of  network  prc 
message  switching,  like  a  network  us 
;he  end-  send  telegrams.  The  method  ins 
:nts  for  these  steps: 

1  identi-  •  Compose  message. 


of  receipt  of  message  if  that  function  has 
been  requested. 

Work  on  the  development  of  a  new  type 
of  data  network  control,  called  packet 
switching,  has  shown  that  greatly  im¬ 
proved  efficiency  may  be  obtained 
through  message  switching  of  relatively 
small  packets  of  data  with  decentralized 
control. 

Two  kinds  of  user-network  interface 
standards  have  been  suggested: 

•  Packet  interface.  Datagrams  (like  tele¬ 
grams)  are  sent  into  the  packet-switching 
network,  across  an  interface  designed  to 
handle  those  datagrams  or  packets. 

•  Virtual  call  interface.  The  user  in  this 
case  perceives  that  a  circuit-switched  call 
is  being  completed,  like  a  telephone  call, 
even  though  the  network  itself  may  func¬ 
tion  in  a  packet-switching  mode. 

There  are  two  primary  organizations 
conducting  international  standards  devel- 


S  assness  Connection 

Systems  — 


The  Consultative  Committee  for  Inter¬ 
national  Telegraphy  and  Telephony 
(CCITT)  is  chartered  by  the  United  Na¬ 
tions  to  provide  for  integrated  and  com¬ 
patible  worldwide  communications. 

Voting  membership  consists  of  the  com- 


Every  three  or  four  years  a  CCITT 
Plenary  Assembly  is  held  to  give  official 
approval  to  new  and  revised  recommenda¬ 
tions.  Many  administrations  adopt  these 
CCITT  recommendations  as  national 
regulations  and  require  conformance. 

Two  CCITT  study  groups  on  data  have 
been  formed  to  develop  recommenda¬ 
tions  for  approval  at  the  next  Plenary 
Assembly,  scheduled  next  year.  One  is 
Special  Study  Group  A.  It  covers  the  use 
of  voice  facilities  for  data  transmission. 
The  other  is  Study  Group  VII,  which 
develops  recommendations  for  public 
data  networks. 

The  International  Organization  for  Stan¬ 
dardization  [ISO]  membership  is  com¬ 
posed  of  the  national  standards  organiza¬ 
tions  of  each  of  the  participating  coun- 


It's  a  stand-dlone  business  minicomputer 

It's  a  remote  data  collection  system 

It's  an  intelligent,  programmable  terminal 

It  has  a  2780  RJE  package 

It  will  connect  you  instantly  to  your 
vital  business  data 

You  can  get  connected  for  $12,000 

or  $334/mo.  lease  -  including  maintenance 

It's  called  LINK-100 

Better  get  this  business  connection 
before  your  competition  does! 


The  CCITT  study  groups  and  ISO  tech¬ 
nical  committees  with  similar  interests 
and  objectives  work  closely  in  the  devel¬ 
opment  of  standards.  In  a  number  of 
important  areas,  they  have  established 
whether  one  group  will  have  primary 
authority. 

In  the  matter  of  interface  standards,  no 
decision  is  made  without  concurrence 
from  both.  The  meetings  of  both  are 
attended  regularly  by  observers  represent¬ 
ing  the  other  organization. 

The  official  U.S.  delegations  to  CCITT 
study  group  meetings  are  formed  under 
the  guidance  of  the  Department  of  State. 
Preparatory  groups  meet  as  required  to 
study  issues  and  to  formulate  the  U.S. 
positions  regarding  questions  and  recom¬ 
mendations  in  the  work  program  of  the 
study  groups. 

These  U.S.  preparatory  groups  are  gen¬ 
erally  composed  of  qualified  experts  from 
communication  common  earners,  govern¬ 
ment  agencies,  communication  users  and 
equipment  manufacturers. 

ISO  participation  is  organized  differ¬ 
ently.  The  American  National  Standards 
Institute  (Ansi)  assigns  responsibility  for 
each  different  subject  to  a  technical  advis¬ 
ory  group,  which  develops  positions  for 
submission  to  the  appropriate  ISO  tech- 


is  assigned  to  American  National  Stan¬ 
dards  Subcommittee  X3S3,  which  also 
prepares  similar  domestic  standards  for 


In  addition,  Electronic  Indus 
sociation  Committee  TR-30,  whi 
closely  with  X3S3,  provides  i 
inputs  regarding  interfaces  am 


m  capacity  to  4,800  bit/sec  on  l 
: -switched  telephone  network  a 
(Continued  on  Page  S/19 ) 
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Much  like  Railroads 


Type  of  Net  ’Traffic’  Must  Fit  Supplier’s  ’Tracks’ 

By  Ivor  G.  Kaye  is  “Why  not  go  the  whole  way  will  operate  in  the  mode  most  minutes  per  page  and  cost  ac-  ligence  start  with  a 

special  to  computarworid  by  road?”  That  is,  why  not  use  suitable  for  the  particular  ter-  cordingly.  tage,  but  the  netu 

Anyone  who  has  been  even  re-  analog  facilities  and  modems  in  minals  or  computers  they  are  Using  the  computer,  the  future  must  be  able 

motely  associated  with  data  all  cases?  servicing,  that  is,  either  store-  printed  information  can  be  pre-  ment  these  machine 


With  our  Video  100  you  don’t  need  a  ton  of  paper  to  debug  a  program. 


Debugging  a  program  with  hard  copy  can  be 
tough.  You  can't  get  to  the  bottom  of  the  problem  'til  President 
you  get  to  the  bottom  of  the  heap.  Western  U 

That's  why  we’ve  come  up  with  the  Video  100  70  McKee 

terminal.  Fast  visual  display  of  data  makes  it  the  per- 
feet  problem  solving  supplement  to  your  teleprinters.  Name — 
The  Video  100  is  perfect  for  in-house  time-  ,  ~'°'Tipany 

sharing  and  remote  inquiry  applications.  It’s  fast  and  i  Address_ 

quiet  with  an  easy-to-use  typewriter  keyboard.  ,  - 

To  find  out  more,  call  800-631 -7050  (New  |  Phone — 

Jersey  201-529-1 170]  or  return  this  coupon  today.  , _ 


President 

Western  Union  Data  Services 

70  McKee  Drive,  Mahwah,  New  Jersey  07430 


i  data  services  company 
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Systems  Linked  by  Communications  Evolved  Rapidly 


(Continued  from  Page  S/I  1)  Irvine.  This  network  is  used  t< 


rc  as  well  as  to  inv 
tigate  office  automation  issu 
Another  network  of  the  lo 
nature  is  the  Ring  network 
the  University  of  California 


machines  were  mini  and  micro  which  look  like  terminals  (the  complex  systems  that  are  now 
processors  and  terminals.  IBM  5100  for  example)  suggest  accessible  will  allow  the  user  to 

In  the  future,  the  role  of  the  the  computing  game  will  be  fur-  ignore  the  complexity  of  the  en- 
new-technology  small  machines  ther  fragmented  into  processing  vironment  and  to  concentrate  on 
will  impact  the  network-oriented  within  the  terminal  to  do  both  the  job  he  has  to  accomplish. 


Bell  &  Howell's  Optical  Mark 
Readers.  The  beauty  of  the  system  is  In 
the  simplicity  behind  its  data  entry 
concept.  Our  OMR  reads  a  pencil  mark 
from  a  source  document  directly  into 
computer-ready  information.  It  requires 
no  special  skills,  no  manual  keying,  no 
duplicate  transcribing  and  no  cumber¬ 
some  manual  edit  procedures.  And  the 
bottom-line  savings  are  dramatic. 

A  simple  case  underlines  the  point. 
A  major  telephone  company  installed 
a  Bell  &  Howell  Intelligent  Mark  Reader 
terminal  to  process  trouble  reports 
and  dispatch  repair  crews.  As  infor¬ 
mation  is  received  on  the  phone,  a 
tab-card  trouble  report  is  marked  by 
pencil,  placed  in  the  IMR  terminal,  and 
automatically  checked  for  errors.  The 
information  is  then  reformatted  and 
transmitted  to  a  central  computer  where 


Let's  see  how  simple  it  is  to  start  saving 
time  and  money.  Please  send  me  your 
brochure. 

□  I’d  like  a  representative  to  call. 


S  Belle, Howell 


the  data  is  routed  to  the  appropriate 
service  center.  The  IMR  terminal  takes 
3  hours  to  provide  100%  error-free 
data  entry.  The  same  job  originally 
required  40  hours  manual  keying,  with 
an  unknown  error  factor.  The  per-instal- 
lation  salary  savings  are  about  $1000  a 
month.  Valuable  connect-time  require¬ 
ments  dropped  from  15  hours  monthly 
to  one  hour— a  savings  of  around  $170 
a  month  per  installation.  Think  of  these 
savings  for  every  one  of  28  installations! 

Our  Optical  Mark  Readers  are  up, 
running  and  saving  in  thousands  of 
installations  all  over  the  country— 
doing  jobs  such  as  inventory  control, 
order  entry  and  trouble  reporting.  Our 
OMR  can  save  you  a  lot  of  time  and 
money,  too.  It's  as  simple  as  that. 

For  a  brochure  describing  our  OMR 
products,  fill  out  the  coupon  and  mail. 


Here’s  how  simple 
data  entry  is  with  OMR. 


to  the  structure  of  the 
organizations  that  own  it. 

The  replacement  of  centralized 
data  (and,  as  1  said  before,  com¬ 
puting  power)  has  also  been 
made  practical  by  the  changing 
economics  brought  about  by  the 
emerging  small-processor  tech¬ 
nology.  The  application  of  these 
ideas  has  been  undertaken  by 
numerous  agencies  within  the 
government  as  well  as  by  the 
two  largest  banks  in  the  world. 

The  evolutionary  path  of  the 
large-integration  solid-state  tech 
nology  guarantees  that,,  in  the 
future,  processing  capability  can 
be  placed  wherever  it  is  optimal 
from  the  standpoint  of  the  user 
or  the  economics  of  the  situa- 

In  that  world  it  is  clear  that 
many  effective  places  for  such 
power  are  in  the  areas  of  the 
system  which  are  either  operat¬ 
ing  the  communication  system 
or  are  taking  advantage  of  its 
existence. 

Farber  is  associate  professor  of 
information  and  computer  sci¬ 
ence  at  the  University  of  Calif- 

Architects  Linked 
With  Broaches 

(Continued  from  Page  S/9 ) 
analysts  worked  in  their  mathe¬ 
matical  modeling  and  analysis  di¬ 
rectly  on  the  computer  with 
card  inputs. 

When  these  complex  analytical 
services  were  found  to  be  needed 
in  the  remote  sites,  it  was  neces¬ 
sary  to  have  a  terminal  on-line 
with  the  system  to  provide  the 
service  capability  to  the  remote 
offices. 

Programming  is  done  on  the 
40+  in  Fortran  IV.  Level  G  Ian- 
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To  Ensure  Flexibility 


Future  Planning  Unique  to  Communications  Standards 


(Continued  from  Page  S/1 6) 
to  9,600  bit/sec  on  leased  lines. 
Criteria  for  testing  and  evaluat¬ 

ing  modem  designs  on  actual  and 
simulated  telephone  facilities  are 
being  discussed,  with  the  aim  of 

establishing  new  high-speed  stan- 

Faults  in  a  communication  net¬ 
work  can  often  be  located  and 
corrected  if  loopback  connec¬ 
tions  can  be  made  in  response  to 
requests  from  user  terminals.  A 
recommendation  for  standard , 
loop-testing  procedures  is  being 
developed. 


published  by  the  subcommittee 
for  review. 

Several  programs  on  public 

data  networks  provide  for  close 

cooperation  and  communication 

between  ISO  and  CC1TT  Study 

Group  VII.  These  include  work 

on  interfaces,  user  facilities  and 

fault  isolation  for  public  data 
networks. 

The  ISO  Subcommittee  pre¬ 
pares  contributions  on  these  sub¬ 
jects  which  it  forwards  to 


CCITT.  Thus  is  serves  as  one  of 
the  important  sources  of  ma¬ 
terial  from  users  and  equipment 
manufacturers. 

An  independent  study  of  pack¬ 

et  switching  is  now  under  way  in 
ISO. 

Several  activities  in  Subcom¬ 

mittee  6  cover  Data  on  Voice 
Networks  between  ISO  and 
CCITT  Special  Study  Group  A. 
Projects  under  way  cover  mo¬ 
dem  interfaces  and  fault  isola- 


In  some  cases,  ISO  standards 
have  been  published  covering 

mechanical  interface  require¬ 

ments  such  as  connectors  and 
pin  assignments  for  interchange 

The  international  bodies  listed 

meet  about  once  per  year,  with 

working  groups  covering  detailed 
studies  and  document  prepara¬ 
tion  between  meetings.  The 
CCITT  study  groups  met  in 


Geneva  in  May  and  will  convene 
there  again  just  before  the  plen¬ 
ary  session  next  year. 

The  last  ISO  Data  Communica¬ 

tion  standards  meeting  was  held 
in  Tokyo  in  October  1974.  The 

working  groups  met  in  April  and 
a  subcommittee  meeting  was 

scheduled  in  Washington  in  Oc¬ 

tober. 

Wheeler  is  a  standards  expert 
on  the  staff  at  Xerox  Corp.  in 
Rochester,  N.  Y. 


CCITT  Study  Group  VII 

A  CCITT  Study  Group  VII 
recommendation  for  a  public 
data  network  interface  has  been 
prepared.  It  is  now  being  studied 
and  improved,  to  provide  for 
better  address  signaling,  error 
control  and  call  progress  signals. 
It  relates  primarily  to  compat¬ 
ibility  between  user  and  net¬ 
work,  shown  as  No.  2  in  Figure 
2. 

An  important  issue  is  the  mat¬ 
ter  of  character  synchronization 
or  timing.  Some  member  delega¬ 
tions  believe  the  common  carrier 
or  PT&T  administration  should 
always  control  character  timing 
at  the  interface. 

Others  maintain  that  the  origi¬ 
nator  of  a  transmission  signal 
should  be  free  to  determine 
character  timing.  The  problem  is 
to  assure  proper  character  align¬ 
ment  at  the  serial  bit  stream 
interface. 

A  good  compromise  solution  is 
still  being  sought. 

New  recommendations  have 
been  published  covering  bal¬ 
anced  and  unbalanced  interfaces 
using  electrical  signals  compat¬ 
ible  with  integrated  circuits. 

A  plan  is  being  developed  to 
incorporate  these  into  new  com¬ 
plete  functional  interface  de¬ 
scriptions.  It  will  cover  the  inter¬ 
face  identified  as  No.  1  in  Figure 
2. 

A  special  working  party  of 
CCITT  is  investigating  packet¬ 
switching  to  determine  whether 
international  data  networks 
might  include  or  connect  to 
packet-switching  systems.  It  has 
recommended  study  of  the 
packet  interface  and  the  virtual 
call  interface  as  possible  areas 
for  standardization. 

The  CCITT  Study  Group  is 
working  on  a  solution  to  net- 
work-to-network  compatibility 
at  the  interface  shown  as  No.  3 
in  Figure  2.  It  is  relying  mainly 
on  common  carriers  and  PT&T 
administrations  for  the  assurance 
of  compatibility  between  na¬ 
tional  public  data  networks. 

ISO  TC97  Subcommittee  6 
A  data  communication  control 
procedures  program  is  concerned 
about  individual  private  net¬ 
works  and  about  the  need  to 
interconnect  private  networks  in 
a  compatible  way. 

In  the  future,  public  data  net¬ 
works  may  use  these  or  similar 
standards  for  working  between 
user  and  network,  shown  as  No. 
2  in  Figure  2.  Current  work  is  on 
bit-oriented  protocols  for  single¬ 
link  control. 

A  standard  message  structure  is 
nearing  final  approval  and  the 
elements  of  procedure  have  been 


At  Datapoint  we  say 

Good  service  is  good  business. 


schools  throughout  the  United 
Stales  Almost  all  of  our  clients 
are  utilizing  a  Datapoint  2200 
or  1 100  with  printer  for  input. 


Here’s  what  a  few  of  our  network  customers  say: 


"Saab-Scanla  of  America, 


uptime  rate.  SSA  Is  i 
ntiuj  a  considerable  upgrade 
ur  Datapoint  Installations, 

Said  service  < 

‘  s  able  to  suppot 
pgraded  system  t 


"We  have  Datapoinl  Corporation 
equipment  in  many  remote  areas 
throughout  the  country.  Several  of 
these  small  towns  are  a  hundred 
miles  or  more  from  the  nearest  ser¬ 
vice  personnel.  Despite  these  dis¬ 
tances  we  receive  prompt  service  and 
do  not  hesitate  to  add  equipment 
in  any  location. 

If  a  problem  does  arise,  we  have 
found  that  the  maintenance  person¬ 
nel  at  Datapoint  Corporation  head¬ 
quarters  in  San  Antonio  get 
involved  in  it  immediately  and  effect 
a  solution  before  a  serious  problem 
develops." 

A  H  BLECEN 
The  Pillshury  Company 


lew.  if  any.  calls  from  our  clients 
with  service  problems  We  at 
MCS1  are  pleased  not  only  with 


IAMES  GRESHAM 

Director  of  Client  Service  a 
and  Conversion  ^ 

Medical  Computer  Systems.  Ik. 


Wherever  Datapoinl  equipment  goes,  our  Cus-  d,„rmln#  the  ,tatus  o(  our  - - 

tomer  Service  representatives  go  -  and  they  II  get  nationwide.  In  addition.  Service  His- 

there  in  a  hurry,  no  matter  how  remote  the  loca-  tory  information  is  available  by  I - 

tion.  That’s  the  kind  of  back-up  field  service  sup-  non  which  l  use  for  mr 

port  network  designers  and  managers  have  to  have.  Because  of  the  eqi 
The  nerve  center  of  Datapoint  Customer  Service  bility;  we  seldom  neet 

is  our  national  Customer  Service  Center  in  San  however,  when  we  do,  Datapoi - 

Antonio  which  provides  24-hour-a-day.  7-day-a-  the  facilities  and  means  to  respond, 
week  attention  to  your  field  equipment  service 
questions  and  needs  over  a  national  toll-free 
number  (800)  531-5770  (in  Texas  it’s  (800)  292- 
5858.)  Within  an  hour  of  receiving  your  call  - 
and  usually  much  more  quickly  -  we  guarantee 
a  response  from  a  local  Datapoint  Customer  Ser¬ 
vice  representative,  no  matter  where  your  location. 

Datapoint's  leadership  in  Dispersed  Data  Process¬ 
ing  is  a  reality  largely  because  of  our  highly  com¬ 
petent  customer  service  group.  We  really  mean  it 
when  we  say.  “Good  Service  is  Good  Business." 


"Having  been  on 
early  customers,  we' ve  watched  thei  t 
service  organization  grow  and 

— * - ‘nt  where  it  is  highly 

td  effective.  Our 
*'  Coast-to-Coast  locations  are  all  dis¬ 
patched  from  the  Central  Cal  I  Center 


representatives.  In  addition,  the  inau¬ 
guration  of  your  centralised  WATS 
dispatching  operation  with  special 
priorities  for  users  encountering  undue 
problems  and  24  hour  service  availabil¬ 
ity  haste  . 


JOSEPH  D.  COONS 
President 

PS!  Paperwork  Systems  Inc. 
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To  Compare  Capabilities 

Study  of  Networks  Proves  Useful  to  Potential  Users 


( Continued  from  Page  S/1S) 
Figure  I .  The  figure  shows  the 
major  user-oriented  characteris¬ 
tics  of  each  network  as  far  as  can 
be  determined. 


contractors  in  support  of  their 
work  for  Arpa  and  military  orga¬ 
nizations  for  reserach  and  devel¬ 
opment  purposes. 

The  network  comprises  packet 


An  augmented  IMP,  the  Termi¬ 
nal  Interface  Processor  (TIP), 
can  additionally  support  termi¬ 
nals  directly. 

The  network  was  begun  in 


The  IMP  communications  sub¬ 
network  provides  for  the  de¬ 
livery  of  messages  of  up  to  about 
8,000  bits  from  one  host  to  an- 


serial  interface  requiring  special 
hardware  at  the  host  side.  Mes¬ 
sages  are  transmitted  between 
host  and  IMP  in  full-duplex. 

Hosts  at  greater  distances  can 


HOW  TO  JUSTIFY  THE  COST  OF  OUR  580 
TO  YOUR  BOSS. 


“Here  she  is  Sir,  that  new 
ADDS  CONSUL  580 1  told  you 
about.  A  beaut,  isn’t  it? 

"Young  man,  I've  forgotten  more 
about  our  company’s  terminal 
requirements  than  you'll  ever 
know.  For  your  information  good 
looks  don’t  mean  a  hill  of  beans 
around  here. 

“But  quality  does,  Sir.  And  the 
580  is  as  exceptional  inside  as 
it  is  outside.  I  might  mention 
that  some  of  our  competitors 
came  to  a  similar  conclusion 
about  this  terminal. 

They  did,  did  they?  And  just  which 
of  our  esteemed  competitors  lays 
claim  to  knowledge  as  vast  as  our 
own? 

“Well,  NCR,  Computer 
Automation,  Microdata  and 
Modcomp  all  use  the  580.  To 
name  just  a  few.  Sir. 

“NCR,  hmmmm.Tell  me  more 
about  this  machine. 

“Yes  Sir!  First  of  all  the 


production  a 
impeccable. 


Seven  days  bum 


plus  AQL  and  CQL  programs 
which  mean  a  triple  quality 
check.  Quite  remarkable  when 
you’re  producing  1000  units  a 
month. 

"Please  continue  Mr. ... . 

“Bascomb,  Sir.  Well,  standard 
features  include  a  numeric 
pad,  XY  addressing  and  full 
cursor  controls.  Not  to 
mention  the  sharpest,  most 
readable  screen  in  the 
industry! 

"I  see.  And  just  how  much  is  this 
580  going  to  cost  me  Mr. 
Bascomb? 

“$1795,Sir.  And  we  can  get  an 
optional  2-year  warranty  for 
only  $100.  Really  quite 
reasonable  when  you 


"Yes,  yes,  yes.  Tell  me  Bascomb, 
how’s  your  croquet  game?” 


Applied  Digital  Data  Systems  Inc. 


♦OEM  discounts  up  to  30* 


messages  are  stored  in  the  recipi¬ 
ent’s  mailbox  file. 

The  above  three  capabilities  are 
implemented  on  practically  all 
Arpa  net  hosts  and  used  exten¬ 
sively.  Other  less  widely  imple¬ 
mented  functions  include  re¬ 
mote  job  service,  whereby  jobs 
can  be  submitted  from  one  host 
for  execution  on  another,  and 
graphics,  in  which  a  graphics  ter¬ 
minal  at  one  host  can  interact 
with  a  graphics  application  pro¬ 
gram  on  another  host. 

Claims  as  to  the  cost-effective¬ 
ness  of  the  network  have  been 
made,  although  some  of  the  as¬ 
sumptions  used  to  derive  the  fig¬ 
ures  have  been  questioned.  Users 
have  not  yet  been  charged  for 
the  traffic  they  generate  on  the 
communications  subnetwork, 
but  this  is  possible  in  the  future. 

The  communications  subnet¬ 
work  is  used  particularly  ineffi¬ 
ciently  by  the  numerous  PDP- 10 
Tenex  hosts  on  the  network, 
which  expect  terminal  intput  a 
character  at  a  time  and  perform 
echoing  at  the  host. 

The  number  of  packets  on  the 
network  is  also  influenced  by 
NCP  implementation  features 
such  as  the  flow  control  system. 

Cigale/Cyclades  Net 

Cyclades  is  a  computer  net¬ 
work  linking  16  heterogeneous 


search  centers  in  France  with  a 
7 -node  packet-switching  net¬ 
work.  Cyclades  is  intended  to  be 
both  an  operational  tool  for  gov¬ 
ernment  use  and  a  prototype  for 
network  experimentation  in  vari- 
(Continued  on  Page  S/21) 
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Study  of  Nets’  Copobilities  Proves  Useful  to  Users 


(Continued  from  Page  S/20)  This  service  has  a  fixed  address, 
is  areas,  including  distributed  which  means  the  messages  gen- 
ta  bases.  erated  by  one  terminal  will  al- 


rangement 

Terminals 


by  concen¬ 
trators  and  multiplexers.  In  the 
real-time  service,  the  messages 
generated  by  a  terminal  always 
have  a  fixed  address;  therefore 
the  packets  do  not  have  headers 


cated  at  some  distance  away 
from  a  Cigale  node,  requiring 
connection  via  leased  lines. 
Transparent  binary  synchronous 
communications  are  used  be¬ 
tween  a  host  and  Cigale. 

Consequently,  no  modifica¬ 
tions  to  host  operating  systems 
are  necessary,  and  host-to-host 
protocols  may  be  implemented 
as  user  programs.  The  ISO  stan¬ 
dard  16-bit  cyclical  checksum  is 
employed. 

Cigale  has  no  terminal-handling 
facility  for  attaching  terminals 
directly.  However,  a  terminal 
concentrator  or  minihost  has 
been  developed  to  provide  access 
to  the  network  to  users  not  at¬ 
tached  to  a  host.  The  terminal 
concentrator  uses  the  Mitra-lS 
minicomputer  which  is  also  used 
for  the  packet  switches  in  Cigale. 

Spain’s  CTNE 

The  Compania  Telefonica  Na¬ 
tional  de  Espana  (CTNE),  as  the 
public  carrier  in  Spain,  has  open¬ 
ed  a  public  packet-switching 
service  with  exchanges  in  Madrid 
and  Barcelona.  About  500  termi¬ 
nals  are  connected  to  the  net¬ 
work  at  present,  the  major  user 
being  the  banking  community. 


to  closed  groups  of  users,  in 
which  the  traffic  transmitted 
by/toward  a  terminal  is  directed 
toward/from  a  determinate  host 
computer,  without  possibility  of 
direct  traffic  between  the  termi- 


Kingdom  and  Yugoslavia,  to¬ 
gether  with  Euratom.  The  proj¬ 
ect  is  developing  a  private  pack¬ 
et-switching  network  with  nodes 


id,  the  United  at  London,  Paris,  Zurich,  Milan 
Yugoslavia,  to-  and  Ispra  (Euratom). 
atom.  The  proj-  Although  the  agreement  to  es- 
>  a  private  pack-  tablish  the  project  was  signed  in 
work  with  nodes  November  1 97 1 ,  it  did  not  come 


into  force  until  ratified  by  two- 
thirds  of  the  participants,  which 
occurred  in  February  1973. 

Since  then,  most  of  the  effort 
(Continued  on  Page  S/23) 


To  match  our  terminal  systems,  you  could  deal  with  at 
least  five  different  salesmen ... 


A  system  integrating  circuit 
switching  and  packet-switching 
has  been  developed  by  Nippon 
Telegraph  and  Telephone  (NTT) 
in  Japan.  An  experimental 
switching  system  DDX-1  (Den- 
denkosha  Data  Exchange)  has 
been  designed  and  implemented; 
DDX-1  uses  time  division  multi¬ 
plexing  to  dynamically  share  the 
wide-band  line  capacity  between 
circuit  switching  and  packet 
switching. 

One  of  the  features  of  DDX-1 
is  the  signaling  sequence  that 
occurs  when  a  call  is  placed 
which  allows  the  caller  to  select 
either  a  circuit-switched  or  pack¬ 
et-switched  call. 

If  both  calling  and  called  termi¬ 
nal  are  of  the  same  speed  and  do 
not  require  store-and-forward 
service,  both  terminals  are  served 
by  circuit  switching.  If  they  have 
different  speeds  or  require  the 
store-and-forward  service,  they 
are  serviced  by  packet-switching. 

European  Informatics  Network 

The  European  Informatics  Net¬ 
work  (EIN)  project  originated 
within  Cooperation  Europeenne 
dans  la  Domaine  de  la  Recherche 
Scientifique  et  Technique  (Cost) 
and  was  formerly  known  as  Cost 
Project  1 1 .  Countries  associated 
with  the  project  are  France, 
Italy,  Norway,  Portugal,  Swe- 


See  us  instead! 

We  supply  cost-  ^ pf*fvC 

effective  termi- 
nals  for  every 
application,  in- 
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data®  4000,  with  V 

its  Selectric-style  i\  w™  V, 

keyboard  and  30  flllU  SlllnWirrj  4 
cps  printer  in  an  attractive  console,  pro¬ 
vides  2741  compatibility  plus  higher  per¬ 
formance.  Computer-controlled  margins, 
spacing,  horizontal/vertical  tabs,  and 
pagination  for  fast,  crisp  forms  printing. 

APL-Our  Model  4000  offers  total 
compatibility  with  USASCII,  Corre-  l 

spondence,  and  EBDIC  code  sets  in  k 

this  powerful  timesharing  mode.  J 
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TSO-TTY  33/37 
or  IBM  2741  com- 
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selectable...  ® 
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keyboard  with  ANSI 
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EBCD  layout . . . 
JUJ**  all  on  our  Model 

r"  4000. 

~  _  DEC-Teletype- 

compatible  30  cps 
i\  DEC  writer  II  with 

full  132  print  posi¬ 
tions  is  the  ideal 
•  replacement  for 

Service.  KSR  teletype¬ 
writers.  Matrix  printer. . .  full 
USASCII  character  set. 

SELECTRIC- Rugged  Model 
1000  with  acoustically  insulated, 
heavy-duty  I/O-type  Selectric, 
B  plus  conveniently  grouped 
controls  and  status  indicators, 
in  a  human-engineered  work 
H  station  compatible  with  sys- 
H  terns  using  IBM  2741. 


Trendata  supports  its  cus¬ 
tomers  with  factory-trained 
service  personnel  nationwide. 

(Call  (408)732-1790  or  write. 

Trendata 


Terminals] 
Are  J 
(Talking!!/ 


Mow  There  Are 
Two  Aiidioports... 

Thp  rfUDIOPOOT  inn  with  full 
60  character  keyboard. .  . . 
and  IhenewyfflgflWW  116 
for  numeric  applications. 


The  acoustically  coupled  audio 
response  terminals  that  are 
going  places. . . .  like  order 
entry,  tracking  systems, 
insurance  rating,  payment 
calculations  and  other  inquiry 
and  data  entry  applications. 
Applications  that  can  be  done 
just  as  well  with  audio  response 
systems  and  at  lower  cost. 


Thu  Hear 

v  Us»  — 


hear 

what 

the  computer 
has  to  say! 
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„  , .  We  not  only  make 
all  this  communications  equipment. 
We  make  it  all  work  together. 


REMOTE  PROCESSOR 
Eclipse  C/300  ( 1 28K),  90  MB  disc,  video  displays, 
300 1pm  printer,  communications  interface. 


STORE  AND  FORWARD 
CONCENTRATOR 
Eclipse  S/200  ( 1 28K),  multiplex! 
1 0  MB  disc,  communications  interfai 


FRONT  END  PROCESSOR 
Eclipse  C/300  (256K),  90  MB  disc,  video  display, 
1 600  bpi  tape,  channel  adapter,  communications  subsyst 


If  you  buy  your  I 

communications  equipment  ,:ffl 
from  Data  General,  you  can  Jgf 
avoid  a  lot  of  problems.  Jjf 
It’s  easy  to  configure 
your  system.  Because  you 
get  to  pick  from  all  the  standard^HI 
communications  equipment  you  see 
here.  And  you  get  to  use  all  the  Data 
General  communications  software 
you  don’t  see  here. 

And  it’s  just  as  easy  to  expand  a 
Data  General  communications  system. 
Because  it’s  completely  modular.  All 
our  computers  share  the  same 


architecture.  All  our  peripherals  and 
interfaces  are  interchangeable  with  all 
our  computers.  All  our  software  and 
all  your  applications  programs  are 
upward  compatible. 

But  a  Data  General  communi¬ 
cations  system  isn’t  just  less  trouble. 

DataGeneral 


\  It’s  also  less  expensive.  You 
\  don’t  have  to  buy  more  them 
\  you  need.  You  don’t  have  to  buy 
\  as  many  network  spares.  Because 
our  subsystems  are  completely 
interchangeable.  And  you  can  get 
^^quantity  discounts  on  your  hardware. 
And  when  you  buy  all  your 
equipment  from  Data  General,  you 
don’t  have  to  wonder  who’s  responsible 
for  service  and  maintenance.  We  are. 
Write  for  more  information. 

That  way,  you’ll  end  up  with  a 
communications  system  that  works 
with  you  instead  of  against  you. 


I  r  Data  General,  Dept.  Ml,  Route  9,  Southboro.  Mass.  01772  (617)485-9100.  Data  General  (Canada)  Ltd.,  Ontario.  Data  General  Europe,  1 5  Rue  Le  Sueur,  Paris  751 16,  France. 
Data  General  Australia,  Melbourne  (03)  82- 1 361  /Sydney  (02)  908- 1 366. 


Study  of  light  Networks’  Capabilities  Proves  Useful 


(Continued  from  Page  S/21 )  other  category  is  character  terminals,  cap-  French  Postal,  Telephone  and  Telegraph  customer  is  to  be  charged  for  the  call  and 

m  in  preparing  a  specification  for  able  of  operating  only  in  character  mode.  (PTT)  authority.  RCP  is  an  experimental  a  class  of  service  indicator. 

iacket -switching  communications  for  such  terminals,  the  local  packet-  prototype  network  which  is  expected  to  Two  classes  of  service  are  defined :  low- 

l.  i  s_  — i  -  *“  exchange  is  required  to  assem-  result  in  the  definition  and  implements-  peak  throughput  calls  with  less  than  120 

-switched  data  byte/sec  an 


the  packet-switching  communications 
subnetwork  and  in  selecting  a  contractor. 
The  group  preparing  the  specification 


network  should  occur.  nous;  lines  for 

The  choice  of  boundary  position  deter-  from  50  bit/sec  to  300  I 
mines  which  functions  must  be  per-  nous, 
formed  by  the  subnetwork  and  which  are  The  BPO  specification 
the  responsibility  of  the  user.  stringent  requirements  I 

There  is  some  variance  among  existing  ,he  packet  switches  whi< 
networks  in  this  area.  Eventually,  it  was  by  multiprocessor  packet 
decided  to  define  a  basic  subset  of  facili-  The  packet  protocol 
ties  which  would  be  mandatory  and  an-  concept  of  a  call.  A  call 
other  subset  of  facilities  which  were  op-  calling  terminal  generati 


Introducing 
the  Hewlett-Packard 


2000 ACCESS. 


The  unique 
multi-terminal 
RJE  system 
that  increases 
the  capability  of 
IBM  and  CDC 
computers. 


32  on-line 
terminals  for: 


—  HASP  multileaving 
RJE  to  IBM 

—  UT200  RJE  to  CDC 


Plus  multiple 

on-line 

peripherals. 


—  Data  entry 

—  Data  base  update 

—  Information  retrieval 

—  Concurrent  program  development 

—  Local  processing 


—  Up  to  7  line  printers  (200-1250  LPM) 

—  Up  to  7  card  readers  (300-600  CPM) 

—  IBM-and  CDC-compatible  magnetic 
tape  drives 

—  5  to  120  Megabytes  of  on-line 
disc  storage. 


Available  now: 


Hewlett-Packard’s  2000  Access 
System  is  the  low-cost  way  to  enhance 
the  capabilities  of  your  IBM  360/ 

370  or  CDC  computer.  For  complete 
information  call  your  nearby  HP 
field  engineer.  Or  write. 


HP  minicomputers. 
They  work  for  a  living. 


PACKARD 


Sales  and  service  from  172  offices  in  65  countries. 

1501  Page  Mill  Road,  Palo  Alto,  California  94304 


Mini  Bits 


MIN  I  WORLD 


30 %  Faster  Than  Model  7/16 

Interdata  Enters  Low-End  Processor 


PWMb  Get  Add-On  Memory 

end  of  its  product  line.  The  cot 

FORT  LAUDERDALE,  Fla.  -  Core  the  unit  costs  lei  " 
memory  capacity  of  Digital  Equipment  Digital  Equipi 
Corp.  PDP-11  minicomputer  systems  may  PDP-11/04  or  11/ 


PDP-1 1/04  or  11/05,  or  the  Data  General 


iterdata  Inc.  has  The  6/ 1 6  is  available  in  an  eight-slot  chi 
essor  at  the  low  sis  with  25  amp  or  50  amp  power,  Int 
lie  company  said  data  said.  A  16-slot,  50-amp  version 
the  comparable  also  available. 

Corp.  (DEC)  The  Model  6/16  can  also  be  fie 
'  “  '  to  a  compatible  32-bit  Mot 


assembly  language  for  all  Interdata  proc- 


the  Okidata  printer,  enabling  it  to  operate 
like  the  9866A  line  printer,  according  to 
Okidata 

The  printer/cable  interface  in  quantities 
from  one  to  nine  is  $1,500  for  the  roll- 
paper  model  and  $1,710  for  the  tractor- 
feed  model.  OEM  discounts  are  available, 


ilities  of  Instruction  times  range  from  91 
i  operate  for  register-lo-register  operation 
irding  to  msec  for  fixed-point  multiply  v 
optional  multiply/divide  feature. 


nsec  They  can  be  replaced  ii 
>  10  optical  interlacing  a!i| 
l  an  said.  Seventeen-track  re 


Lower  Cost/Bit  Reduces  Price  on  V76 


Interdyne  Formatter  Bows 


$74,000,  and  the  V76  i 
128K  words  of  660-nsec 
memory  including  CPU, 
memory  management  syst 


l-on  formatter  card  for  $28,450,  Varian  said. 


Protect  your  computer  investment  with  the  industry’s  first  and 
only  two-year  guaranteed  trade-in  plan.  When  the  time  comes  to 
upgrade  performance, simply  trade-in  functional  units  such  as 
the  central  processor,  slow-speed  memory  modules,  power 


upgrading  is  easy  with  our  two-year  guaranteed  trade-in 


Computer  Inc. 

145  Pennsylvania  Avenue/Framingham 
Massachusetts  01701/Tel.  (617)  879-2960 


supply  or  chassis  and  plug  in  faster  or  larger  capacity  units.  It’s 
that  easy.  And  the  software  than  ran  on  the  original  system  runs 
on  the  upgraded  version  without  modification.  Prime 
guarantees  that  too.  Write  or  call  for  full  details 
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NEW! 

FROM 

ADVANCED  SYSTEMS 

minicompuTERs 

COURSE  2080 

This  new  video  assisted  course  is  for  managers  and  any 
one  else  involved  in  evaluating  the  potential  use  of  mini¬ 
computers  in  an  existing  data  processing  environment.  It 
is  also  recommended  for  the  systems  analyst  who  will 
design,  coordinate,  and  implement  the  minis  with  the 
existing  hardware. 

THE  COURSE  CONSISTS  OF: 

•  2  Videotapes 

•  1  Guide/Workbook 

•  1  Coordinator  Guide  Section  and 

requires  approximately  2  to  4  hours  to  complete, 


yf/ V> 


Conversion  Not  Easy  Process, 
But  Firm  Pleased  With  Results 


STOP  [nmputer 
rune  Poliitian! 

COMPUTER  TAPE  ERRORS  WASTE  TIME  -  AS  MUCH  AS 
1/2  HOUR  PER  DAY.  Let  us  tell  you  how  the  Computer-Link 
TAPE  EVALUATOR  handles  the  whole  tape  management  job. 


SEND  FOR: 

1.  □  Fulld 

2.  □  20  page  tape  management  handbook  -  tells  all  about  tape  problems 

and  programs  for  controlling  error  and  increasing  efficiency. 

3.  □  rnmputfr-l  ink  »inipment  justification  studies  and  case  histories. 

4.  □  FREEI  Tape  Error  Test  Profile  and  Mailing  kit.  We  II  Usbclean, 

re-test  and  report  on  your  tape's  condition  OR  CALL- 


TACOMA,  Wash.  -  The  Pacific  North¬ 
west  headquarters  of  Reichhold  Chemi¬ 
cal,  a  manufacturer  of  synthetic  resins 
and  industrial  chemicals,  is  in  the  process 
of  converting  its  programs  and  files  from 
a  five-year-old  Hewlett-Packard  (HP) 
2000-based  business  system  to  a  faster  HP 
3000  configuration. 

The  older  installation,  purchased  jointly 
with  systems/software/time-sharing  house 
Computer  Solutions,  Inc.  (CSI)  of  East 
Orange,  N.J.,  replaced  Reichhold’s  tab 
room  operation  to  accommodate  the 
company’s  increasing  data  processing  load 
in  1970. 

CSI  helped  Reichhold  get  started  by 
writing  programs  for  the  initial  inventory 
and  payroll  applications;  CSI  also  used 
the  system  in  its  time-sharing  service  bur¬ 
eau  operation.  Reichhold  became  full 
owner  of  the  equipment  when  CSI  closed 
its  Washington  office. 


Reichhold  began  running  out  of  disk 
space  for  many  applications,  especially  in 
time-sharing  mode,  according  to  Lorraine 
Franich,  DP  supervisor. 

Management  had  considered  additional 
drives  for  the  2000,  but  when  it  began  to 
dig  into  the  situation,  more  problems 
were  unearthed. 

For  one  thing,  Reichhold  had  been  ex¬ 
periencing  difficulties  with  the  flock  of 
vendors  maintaining  the  hardware:  HP  for 
the  CPU,  card  reader,  magnetic  tape  drive 
and  paper  tape  unit ;  Information  Storage 
Systems  for  the  disk  drive;  and  Sorbus, 
Inc.  for  the  Data  Products  printer. 


have  arisen  in  the  conversion  process, 
begun  two  months  ago.  The  only  feasible 
medium  for  data  transfer  from  the  old 
disk  packs  to  the  new  has  been  punched 
paper  tape. 

Apparently,  neither  the  tape  drives  nor 
the  disks  on  the  two  machines  are  elec¬ 
trically  compatible,  the  old  system  didn’t 
have  a  card  punch  and  no  one  was  found 
who  could  help  with  a  2000  disk  to  3000 
disk  copy. 

So  Reichhold  had  to  settle  for  the  paper 
tape  technique  and  it  has  had  to  spend 
some  time  and  effort  correcting  errors 
introduced  by  the  tape  punch. 

Source  programs  written  in  Basic  have 
been  converted  with  minor  changes  in  job 
control  instructions.  The  programs  writ¬ 
ten  in  HP  2000  machine  language  haven't 
been  converted  yet,  but  Franich  doesn’t 
anticipate  any  significant  problems,  ex¬ 
cept  for  the  expected  editing  by  the  tape 
punch. 

Future  applications  on  the  HP  3000  will 
include  accounts  receivable  and  accounts 
payable  in  addition  to  the  payroll,  inven¬ 
tory  and  sales  applications  and  various 
calculation  programs  used  by  Reichhold’s 


with  it,  Franich  said. 

She  also  cited  unexplained  CPU  eras 
which  forced  the  operators  to  reenter 
day’s  work  onto  a  backup  disk  pack. 
For  another  thing,  users  found  t 


V76  Lower  Cost/Bit 
Reduces  System  Price 

(Continued  from  Page  23) 

The  7-in.  chassis  models  sell  for  S5.400, 
and  14-in.  models  sell  for  $6,000.  Both 
prices  are  for  quantities  of  one,  and  de¬ 
liveries  are  scheduled  for  the  first  quarter. 

The  memory  with  its  4K  RAMs  is  de¬ 
signed  for  compatibility  with  future  1 6K. 
RAM  devices  -  permitting  a  four-fold 
capacity  increase.  Mostek,  National  and 
Fairchild  supply  the  4K  RAMs. 

Further  memory-related  product  an¬ 
nouncements  are  anticipated  early  in  ’76 
from  2722  Michelson  Drive,  92713. 


Compare  our  32-port  MUX  J 

to  Data  Generali:  i 

QUITO  THEIRS  ~|  I 

9MA  channel  operation  I/O  channel  operation  "J 

(one  Interrupt  per  transmission)  (one  Interrupt  per  character)  | 

Easily  handles  32  terminals  at  Bogs  down  with  three  terminals  I 

9600  baud  each  at  9600  baud  » 

Baud  rates  under  program  control  Baud  rates  hard  wired  a 

TWo  printed  circuit  boards  Eight  printed  circuit  boards  (4060’s)  | 


Ibn  rascals. 

Kbu’ve  done  it  again. 


We’re  referring  to  your  new  IBM  5100  “Portable  Computer”. 
That’s  a  very  neat  system. 

Compact. 

Portable. 

Applicable. 

Usable. 

And  at  a  great  price  to  a  great  many  potential  users. 

Our  personal  interest  is,  of  course,  prompted  by  your 
use  of  the  Va"  cartridge.  We’re  sure  you  know  that  3M 
makes  one.  And,  that  we  make  a  great  one. 

Ours  is  certified  100%. 

And  comes  in  a  protective,  reusable  box. 

It  could  make  quite  a  difference  to  someone. 


Our  whole  line  of  magnetic  media  is  like  that. 
Like  IBM’s  new  5100.  Neat.  Applicable 
Usable. 

So  as  we  said  before: 

"IBM. 

You  rascals. 

You’ve  done  it  again.” 

Peace!  i 


Information 
I.  Terminals 

323  Soquel  Way 
Sunnyvale,  Ca.  94086 
(408)  245-4400 
TWX  (910)  339-9381 
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Mini-Based  Net  Processes,  Stores  and  Transmits  ECGs 

MARSHFIELD,  Wis.  -  A  mini-based  depending  on  the  number  of  the  ventricu-  patient  information,  including  an  identi-  dancy  to  the  system  front  end;  in  the 
data  communications  network  has  gone  lar  complexes.  fication  niimh«r  Hot.  event  of  a  computer  problem,  ! - 


much  larger  IBM  mainframe. 

The  Mayo  program  utilizes  34K  bytes  of 
core  memory  in  the  Model  70.  along  with 
16  overlays,  and  runs  in  IS  to  25  sec. 

Western  Digital  Adds 
MCP-1600  Micro 

NEWPORT  BEACH.  Calif.  -  A  1 6-bit, 
N-channel  silicon-gate  microprocessor  has 
been  introduced  by  Western  Digital  Corp. 

The  MCP  1600  microprocessor  can  be 
microprogrammed  for  control  applica- 
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Police  Check  Traffic  Violators’  Vehicles  in  Seconds 


STOCKTON,  Calif.  -  If  you  get  stop-  The  high-speed  message-switching  sys-  provide  even  faster  responses  to  inquiries  copy  term 

ped  for  a  traffic  violation  in  San  Joaquin  tem  links  officers  in  15  to  25  police  than  are  possible  via  conventional  radio,  out  the  c 

County,  Calif.,  you  may  have  to  pay  a  cruisers  to  detectives  and  dispatchers  at  Furthermore,  video  display  hastheadvan-  tending  tl 

message  sect  ~ 


Upward  Compatible  Software  and 
Downward  Competitive  Prices 


tradition  in  micro/mimcomputers 
with  the  990  computer  family  ...  a 
new  tradition  based  upon  a  heritage 
of  semiconductor  leadership. 

The  990  computer  family  sets 
new  price/performance  standards 
because  of  an  important  milestone 
in  MOS  technology .  .  . 

The  TMS  9900  single-chip, 
16-bit  microprocessor. 

Powerful  enough  to  be  the  heart 
of  a  full  minicomputer,  the  TMS 
9900  is  also  the  best  microprocessor 
going  for  terminals,  machine 
monitoring  and  control,  and  a  host 
of  OEM  applications. 

All  In  ttw  Family 

The  same  company .  .  .  Texas 
Instruments .  .  .  makes  every 
member  of  the  family,  and  makes 
every  member  software 
compatible,  from  the  bottom  up. 
The  new  Model  990/4  micro¬ 
computer  and  Model  990/10 
minicomputer  use  the  instruction 
set  of  the  TMS  9900  micro¬ 
processor.  This  means  that 
software  developed  for  the  low-end 
computers  will  be  compatible  with 
the  higher  performance  models. 
And,  users  can  expand  their 
systems  with  a  minimum  of 
interface  and  software  adaptation. 

Tha  TMS  9900  Mtcroprocaasor 

The  TMS  9900  is  a  16-bit, 
single-chip  microprocessor  using 
MOS  N-channel  silicon-gate 
technology.  Its  unique  architecture 
permits  data  manipulation  not 
easily  achievable  in  earlier  devices. 
With  its  repertoire  of  versatile 
instructions  and  high-speed 
interrupt  capability,  the  TMS  9900 
microprocessor  provides  computing 
power  expected  from  a  16-bit  TTL 
computer. 

Tha  Modal  990/4  Microcomputer 


processor.  The  990/4  is  ideally 
suited  for  terminal  control, 
peripheral  device  interface  control, 
and  as  a  CPU  for  OEM  customers. 

In  addition  to  the  TMS  9900 
microprocessor,  the  990/4 
microcomputer  contains  up  to  8K 
bytes  of  dynamic  RAM,  upto2K 
bytes  of  static  RAM  and/or  PROM, 
eight  vectored  interrupts,  front 
panel  interface,  real-time  clock 
input,  two  I/O  buses  for  low-  and 
high-speed  devices,  and  optional 
ROM  utilities. 

With  the  990/4,  you  can  select  a 
low-cost  OEM  padcage,  a  7-inch  or 
12 Vi-inch  rack-mountable  chassis, 
or  a  table-top  enclosure ...  and 
memory  expansion  to  68K  bytes. 

Price:  The  Model 990/4  micro¬ 
computer  with  512  bytes  of  memo¬ 
ry  is  only  $368 *  without  chassis 
and  power  supply.  This 
model  with 


A  memory  mapping  feature 
providing  memory  protection  and 
privileged  instructions  supports 
memory  expansion  to  two  million 
bytes.  AndTILINE**,  an 
asynchronous  high-speed  I/O  bus, 


Price:  With  16K  bytes  of  memo¬ 
ry,  chassis,  power  supply  and  pro¬ 
grammer’s  panel,  the  Model  990/10 
minicomputer  is  only  $1968*. 

Built  Batter 
Backed  Better 

In  addition  to  the  family  of 
compatible  hardware,  Texas 
Instruments  backs  you  with 
complete  software  and  support. 
Standard  software  packages 
include  memory-resident  and 
disc-based  operating  systems; 
FORTRAN,  COBOL,  and  BASIC 
compilers;  and  program 
development  packages  with 
utilities.  And,  for  you  to  develop 
implication  programs  for  the 


9900  microprocessor 
16-bit,  single-chip  CPU  with  minicomput¬ 
er  instruction  power. 

Tha  Modal  990/10  Minicomputer 

The  most  powerful  member  of  the 
family  is  the  Model  990/10 
general-purpose  minicomputer. 

The  990/10,  a  TTL  implementation 
of  the  990  architecture,  provides 
the  high-performance  speeds 
demanded  in  many  applications. 


required  by  emergencies  or  schedule 
changes  -  terminals  can  be  turned  off  or 
on  from  the  central  control  console  in  the 
computer  room. 

Should  a  security  violation  occur  at  an 
unauthorized  terminal,  the  incident  is 
automatically  logged  with  the  time  of  day 
and  the  terminal  identity. 

Further,  if  the  security  “key"  of  the 
inquiring  terminal  does  not  compare  with 
the  “lock"  of  the  requested  transaction, 


High  School  Upgrades 
System  With  Addition 
Of  Floppy  Pachage 

SUNNYVALE,  Calif.  -  A  small  high 
school,  which  four  years  ago  was  one  of 
the  first  in  Northern  California  to  install 
an  educational  computer,  recently  up¬ 
graded  its  system  with  the  addition  of  a 
floppy  disk  memory  package. 

Oroville  High  School  purchased  an  Ad¬ 
vanced  Electronics  Design  (AED)  31  OOP 
subsystem  to  add  up  to  1  million  bytes  of 
data  storage  to  its  Nova  computer.  Stu¬ 
dents  and  instructors  access  the  system 


and  standalone  software 
development  systems.  One  is  a 
low-cost  system  using  the  990/4.  .  . 
the  other  is  a  disc-based  system 
using  the  990/10.  And,  a 
prototyping  system  is  offered  for 
TMS  9900  users  to  develop  custom 
software  and  firmware  modules. 

TI  supports  you  with  training  and 
applications  assistance,  plus  an 
installed  nationwide  service 
network  backed  by  TI-CARE  t ,  our 
automated  remote  diagnostic, 
service  dispatching,  and  real-time 
field  service  management 
information  Bystem. 

Get  to  know  our  new  family.  Call 
your  nearest  TI  office,  or  write 
Texas  Instruments  Incorporated, 
P.O.Box  1444, 

M/S  784,  Houston, 

Texas  77001.  Or,  phone  QP  \ 
Computer  Equipment  v-Jj / 
Marketing  at  (612)  268-6121.  VJ 


The  high  school  installed  it 
puter  in  1971.  Since  then 
operated  entirely  from  pu 


With  the  addition  of  the  floppy  disk 
subsystem,  its  instructional  library  can  be 
greatly  expanded.  Likewise,  the  size  and , 
simplicity  of  the  diskettes  that  hold  the 


tigh  percentage  of  the  school's  1 ,200 
;nts  are  now  involved  with  the  com- 
:.  In  addition  to  teaching  computer 
ce  itself,  the  facility  is  used  for 


Texas  Instruments 


Don’t  let  this  business 
get  ahead  of  you. 

The  EDP  Seminar  Series  will  give  you  what  you  need  to  know. 


The  world  of  EDP  is  caught  up  in  a  continuous  revolution.  It’s  only  24 
years  since  the  first  business  computer  made  its  appearance,  and  we've 
gone  from  tubes,  batch  processing  and  single-site  giants  to  multipro¬ 
gramming,  time  sharing,  data  communications,  giant  minicomputers  and 
hundreds  of  other  technological  innovations  that  were  unheard  of  only 
recently.  Keeping  up  with  this  revolution  is  difficult,  to  say  the  least.  And 
that’s  why  we’ve  created  the  EDP  Seminar  Series. 

The  EDP  Seminar  Series  gives  you  practical  applications  of  the  newest 
advances  in  computer  management.  What  you  leam  will  save  you  time 
and  money,  because  each  course  is  geared  to  practical  dollars  and  sense 
application. 


Performance  Evaluation  and 
Improvement 

Saul  Stimler.  author  of  Data  Processing 
Systems.  Their  performance,  evaluatic 


How  to  Increase  Programming 
Productivity 

John  W.  Brackett,  PhD,  Vice  President  of 
SofTech,  Inc.,  will  lead  this  two-day  seminar 
for  technical  managers  on  the  state  of  the  art 
of  Software  Engineering.  Under  his  direction 
you  will  leam  how  to:  create  more  precise  and 
visible  analysis  and  design;  reduce  integration 
problems;  improve  software  reliability;  incor¬ 
porate  visible  outputs  into  the  software  develop¬ 
ment  cycle;  increase  programmer  productivity; 
and  improve  programming  management 
methods.  Topics  covered  include:  Structured 
programming;  Top-down  analysis,  design, 
implementation;  and  Chief  Programmer  teams. 
Cost  for  the  entire  seminar,  including  continen¬ 
tal  breakfasts,  luncheons,  and  all  course 
materials  is  $300.  Additional  registrants  from 
the  same  company  are  charged  only  $250. 


Remember,  these  are  seminars,  not  lectures,  and  you’ll  be  learning  by 
doing  in  a  shirtsleeve  atmosphere.  Workshops  are  an  important  feature 
of  the  Seminars,  and  round  table  discussions  and  shop  talk  luncheons 
complement  the  seminar  presentations.  The  workbooks  and  course 
materials  are  yours  to  keep,  so  you'll  always  have  a  handy  reference  to 
all  you've  learned. 

We’ve  selected  leading  experts  from  around  the  country  to  guide  each  of 
our  Seminars.  They  are  highly  accomplished  specialists  in  their  fields, 
experienced  in  presenting  their  techniques  to  industry  and  management. 
If  you’re  involved  in  one  of  the  areas  shown,  you  should  attend  the  EDP 
Seminar  Series  this  fall.  What  you  learn  will  benefit  your  company,  your 
installation,  and  you. 


Legal  Tools  for  Computer 
Contracting  and  Protection 

Under  the  instruction  of  Roy  N.  Freed 
nationally  known  lawyer,  author  and  < 
in  the  field  of  computer  law,  you'll  leal 
increase  your  advantage  in  dealing  wii 
vendors  that  supply  your  installation.  / 


communications.  The  course  covers  areas  like 
SDLC,  HiD-LoD,  DDS.  newly  approved  major 
revisions  to  WATS,  and  the  impact  of  Satellite 
Carriers. 

Total  Cost,  including  workbook,  reference 
materials  luncheons  and  continental  break 
fasts  is  $350.  Additional  registrants  from  the 
same  company  qualify  for  the  reduced  rate 


To:  Ed  Bride 

Vice  President  Editorial  Services 
The  Conference  Company 
a  division  of  Computerworld,  Inc. 

797  Washington  Street 
Newton,  MA  02160 

Please  send  me  a  brochure  and  registration 
form  for  the  following  seminar(s): 


City  in  which  you  would 
probably  attend. 


□  Many  of  our  seminars  are  available  for  pri¬ 
vate.  in-house  use  at  a  greatly  reduced 
per-attendee  rate.  For  full  information  on 
bringing  any  seminar  to  your  facility, 
check  here. 


Data  Communications  Course  #1020 
—  Advanced  Teleprocessing  Systems 
&  Design 

Also  led  by  Dr.  Dixon  Doll,  this  course  is  a 
follow-up  to  course  #1010.  Special  emphasis 
is  given  to  techniques  that  minimize  operating 


NOTE: 

(ftlma  la  abort,  you  mmy  n 
•pace  at  any  aomhsar  by  e, 
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Wma  Panel  Assesses  Peripherals  Market  Strategies 


marketing  to  planning,  including  service  combat  Viatron  Computer  System; 
and  training.  Only  small  companies  can  Corp.’s  offering.  Four  years  later,  he  ob 
be  responsive  in  such  a  dynamic  situa-  served,  the  3740  arrived. 

--  "  1  -,J  —  a  panel  discussion  Poppa  called  the  terminal  market  “tht 


“Although  developed  in  the  record,  it  is  other  similar  IBM  devices  and  offering  the  Sherman  Act,  he  added.  they  either  order  it  or  continue  with 

clear  that  the  Appeals  Court  failed  to  this  product  to  those  customers  who  were  In  making  his  presentation,  Biddle  told  gear  they  had  originally  planned.  Aw< 
grasp  the  realities  of  the  marketplace  and  considering  the  lease  of  a  competitive  ( Continued  on  Page  30)  ( Continued  on  Page  30) 


Announcing  Penril’s48/Multi  Modem! 

For  the  extra-ordinary  low  price 
of  $2,395  in  single  quantity! 


This  budget-saving  48/MULTI  modem 
features: 

•  Multi  point  polled  application  with 
single-station  equalization. 

•  Exceptional  performance  at  4800 
bps  with  unconditioned  lines. 


All  for  only 

$2,395  in  a  modem  contained  on  three 
plug-in  circuit  cards.  Replaces  a  similar  model 


ha  48/MULTI  ■  30-dav  ARO  beginning  Januai 


Pennil ■ 
Dorp.  I 


•  One-time  adjustable  equalizer  for 
scope-free  installation. 

•  No  special  equipment  or  tools  need¬ 
ed  for  installation,  operation,  or  main¬ 
tenance. 

•  Built-in  diagnostics. 

J  Data 

Communications 

Division 


5520  RANDOLPH  ROAD  »  ROCKVILLE,  MARYLAND  20852  »  301/881-8151  | 
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Peripherals  Mart  Strategies  Assessed  by  Wema  Panel 


(Continued  from  Page  29) 


during  a  period  like  this  is  if  you  have 
demonstrated  to  the  customer  that  you 
have  the  technology,  that  you  can  com¬ 
pete,  that  you  have  built  up  credibility  in 


he  past  and  that  you  can  come  up  in  a  tern  integration  which  really  could  dis- 
timely  fashion  with  devices  which  can  guise  price  cuts  on  subsystems,  periph- 
compete  with  what  IBM  has  just  of-  erals  and  components  which  makes  price 
fered.”  he  said.  comparisons  extremely  difficult,”  he  said. 

Another  point  to  consider,  Aweida  In  addition,  the  interdependency  of  de¬ 


keep  up  with  technological  improvements  opportunities  for  small  companies  are 
eats  to  small  companies  from  and  with  customers  becoming  more  and  great,  Howard  said.  Users  are  becoming 
S  jC°^Ju  se'feral  categories,  more  demanding.”  more  sophisticated  and  buy  what  they 

aid.  The  large  companies,  for  But  the  big  problems  for  small  com-  need,  not  what  the  vendor  tells  them  to 
become  suppliers  of  the  total  panies,  he  said,  is  the  lack  of  de-facto  buy.  The  concept  of  multiple  vendors  is  a 
eluding  all  peripherals.  standards  in  the  industry.  The  large  com-  definite  asset  in  the  competitive  market 

re  also  now  offering  total  sys-  panies  such  as  IBM  make  their  own  stan-  Unlike  a  large  company,  the  small  com¬ 


added,  is  that  there  has  yet  to  be  a  vices  maki 
product  announcement  claiming  maxi-  cult  and, 
mum  capability,  so  anytime  a  company  is  small  com 
designing  seomthing  new,  it  has  to’ plan 
for  that  “midlife  kicker”  which  will  give  Pl 

the  user  an  improvement  or  more  for  less.  “The  sr 
Bob  Howard,  president  of  Centronics  specialize. 
Data  Computer  Corp.,  said  it  is  healthy  ware,  not 


makes  plug  compatibility  very  diffi- 
and,  in  some  cases,  impossible  for 
companies,  he  noted. 


Problems  Raising  Capital 
‘The  small  companies,  because  they 
ecialize,  sell  either  software  or  hard- 
ire,  not  total  systems,”  Howard  said. 


direct  itself  to  the  “They  have  a  far  greater  problem  with 
of  the  larger  com-  raising  of  capital,  they  have  to  control 
e  industry  becomes  demands  for  business  expansions,  have  to 


Antitrust  Court  Should  Toko 
Consumer’s  View,  CIA  Says 

(Continued  from  Page  29)  line/multiindustry  corporation  has  effec¬ 

tive  subcommittee  “our  original  antitrust  tively  moved  most  of  the  giant  corpora- 


Wake  me 
when  its  over 

Read  the  Year-End  Review  and  Forecast,  a  special 
Supplement  in  the  December  31st/January  7th  combined  issue 
ofComputerworld. 

What  sort  of  a  year  was  it?  A  year  like  all  years  -  filled  with  those 
events  that  alter  and  illuminate  our  times.  And  you  were  there,  as 
Walter  Cronkite  used  to  say.  Now  it’s  time  to  leave  the  trees  arid  sit 
back  for  a  good  look  at  the  forest.  And  that’s  what  we’ll  be  doing 
in  our  special,  combined  December  31st/January  7th  issue. 

Edited  by  Drake  Lundell,  this  special  issue  will  review  all  the 
big  stories  in  the  1975  computer  world  •  from  developments  in 
hardware,  software  and  communications  to  changes  in  computer  law 
and  the  impact  of  computers  on  society.  It’ll  be  an  excellent 
overview  of  what’s  happened,  combined  with  some  knowledgable 
forecasts  of  what’s  going  to  happen  in  1976.  And  if  you  have 
anything  to  do  with  computers,  you  should  be  there  on  December  31st. 

If  you're  a  DP  marketer,  remember  the  closing  date  for  this  special 
issue:  December  12th.  Contact  your  Computerworld  salesman  for  complete 
details.  Or  call  Judy  Milford  at  (617)  965-5800. 
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New  York  San  Francisco  Los  Angelas 

BobZiegel  Don  Fagan  Bill  Healey  Bill  Healey 
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Because  of  the  lack  of  hard  data  on  the 
size  and  structure  of  a  number  of  the 
major  sectors  of  our  overall  economy, 
attorneys  defending  corporations  accused 
of  antitrust  violations  “can  and  do  define 
and  redefine  the  relevant  market  to  suit 
the  situation  -  and  they  get  away  with  it 
time  after  time.” 

Using  the  supply  substitutability  criteria 
of  existing  case  laws,  monopoly  firms  can 
contend  that  any  other  giant  corporation 
could,  if  it  wished,  enter  its  market  and 
compete. 

“One  of  the  weaknesses  of  the  Robin- 
son-Patman  Act  is  that  it  assumes  com¬ 
panies  are  relatively  equal  in  the  begin¬ 
ning,  when  in  fact  they  are  not,”  Biddle 

As  examples,  he  cited  actions  by  AT&T 
and  IBM  to  cut  prices  on  certain  products 
and  compensate  in  other  product  areas. 

AT&T  “virtually  destroyed  the  fledgling 
specialized  common  carrier  industry  by 
lowering  prices  where  it  faced  competi¬ 
tion  from  the  new  entrants  and  offsetting 
the  loss  by  raising  prices  where  its  mon¬ 
opoly  services  are  immune  from  attack,” 
he  said. 

IBM  acted  similarly  when  it  lowered  the 
cost  of  memory  and  raised  the  price  of 
the  central  processor.  IBM  was  still  able 
to  show  a  profit  on  the  price  of  the 
memory,  he  observed. 

Big  Firms  Use  Loopholes 
The  Robinson-Patman  Act  “cannot  ef¬ 
fectively  deal  with  the  monopolist  who 
can,  with  impunity,  lower  prices  below 
the  previous  monopoly  level  -  but  not 
below  ‘costs’  -  drive  out  the  smaller  com¬ 
petitors  and  then  return  to  monopoly 
price  levels,”  Biddle  said. 

“Also,  today’s  multiproduct /market 
giants  can  circumvent  the  intent  of  the 
antitrust  laws  by  hiding  their  anticom¬ 
petitive  strategies  and  predatory  practices 
behind  the  guise  of  technological  neces¬ 
sity”  -  such  as  IBM’s  moving  the  con¬ 
troller  into  the  CPU,  he  said. 

U.S.  vs.  IBM  Trial  Reports 
Available  on  lafoaet  Net 

WALTHAM,  Mass.  —  International  Data 
Corp.’s  (IDC)  reporting  service  on  the 
U.S.  vs.  IBM  antitrust  trial  is  available 
through  the  Infonet  network. 

The  new  communications  arrangement 
will  allow  longer,  more  detailed  reports  of 
testimony,  motions  and  documents,  ac¬ 
cording  to  William  Leitch,  IDC  vice- 
president. 

Subscribers  can  also  access  reports  filed 
within  the  last  month  and  will  have  access 
to  other  trial-related  data  bases  now  un¬ 
der  construction,  he  said. 

Subscribers  to  the  daily  service  can  ac¬ 
cess  the  network  via  terminals  in  their 
offices.  Prices- of  the  service  is  S60/week. 
IDC  is  at  P.O.  Box  915.02154. 
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IBM  Seen  Meeting  1975  Goals 


Two  Service  Firms 
Expanding  Overseas 


sharing  business  of  Applied  Data  Re¬ 
search,  Inc.  |CW,  May  21]  and  ADP 
bought  Cyphemetics  [CW,  Aug.  27] . 

IBM  Files  Against  Xerox 
For  Patent  Infringements 

ARMONK,  NY.  -In  a  turnaround, 
IBM  has  filed  patent  infringement  suits 
against  Xerox  Corp.  charging  it  with  in¬ 
fringing  upon  its  U.S.  and  Canadian 
copier  patents. 

The  patent  battle  between  the  two  firms 
has  existed  since  April  1970,  when  Xerox 


Tymsh are  to  Acquire  Autex 

CUPERTINO,  Calif.  -  Tymshare,  Inc. 
has  agreed  in  principle  to  acquire  Autex, 
Inc.,  which  operates  a  securities  informa¬ 
tion  system  principally  used  by  broker/ 
dealers  and  financial  institutions. 

The  agreement,  subject  to  completion 
of  a  definitive  agreement  and  approval  by 
Autex  shareholders,  calls  for  an  exchange 
of  stock. 


Your  IBM  Controller  has 
two  great  things 
going  for  it. 


They’re  both  from  Genesis  One. 


in  for  our  new,  super-performing, 
low-cost  Display  Terminal  and 
high-speed  Printer. 

From  enthusiastic  users  as  well  as 
those  tough-minded  critics  on  the  top 
trade  publications. 

We  call  each  unit,  “The  Plug." 

Because  each  one  is  100% 
plug-to-plug  compatible  with  IBM's 
3271/3272  Model  2  Control  Units. 

The  connection  is  totally  direct. 

All  you  do  is  plug  them  in. 

The  G77  Display  Terminal  is  a  fully 
interchangeable  replacement  for  the 
IBM  3277  Model  2. 

The  G-Series  Printer  is  a  fully 
interchangeable  replacement  for  the 
IBM  3284,  3286  or  3288  (all  Model  2). 

These  remarkable  GENESIS  ONE* 
units,  from  the  standpoint  of  price 
advantages  and  unique  performance 
features,  offer  so  much  more  than 
their  IBM  counterparts  that  you  really 
owe  it  to  yourself  to  see  them  de- 


really  pouring  monstrated  on  your  o 


At  the  very  least,  you'll  ■ 
the  full  details. 

Either  way,  just  send 
in  the  coupon. 


^Genesis  one 

compuTEPi  copiPOFirmon 

300  East  44th  Street,  Dept.CWll,  N 

An  MAI  Company. 

□  Send  me  your  literature. 

□  Phone  me  to  set  up  a 

demonstration  (Phone  No) _ 
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ADR  Urges  Patenting  of  Software  as  Machine  System 


software,  which  has  had  the  effect  of  The  upcoming  case  before  the  Si 
inhibiting  the  free  flow  of  information,”  preme  Court  of  C.  Marshall  Dann  k 

ADR  continued.  Thomas  R.  Johnston  has  elicited  am 

The  brief  attacked  the  suggestions  by  cus  curiae,  or  “friend  of  the  court, 

those  opposed  to  the  patentability  of  briefs  from  industry  associations  c 


would  be  circumvented,"  ADR  said. 

ADR  also  observed  the  Court  of  Cus¬ 
toms  and  Patent  Appeals’  findings  in  pri¬ 
or  cases  apply  here;  specifically,  software 
structures  general-purpose  hardware  into 


by  the  Computer  and  Business  Equip-  “Such  protection  is  clearly  proscribed  tures  pass  into  tl 
ment  Manufacturers  Association  by  the  constitution,”  the  brief  said.  fore,  the  constit 

(Cbema).  “Furthermore,  that  proposal  would  ing  an  incentive 

The  hardware  manufacturers,  the  ADR  have  the  constitutionally  innovative  fea-  not  be  served  by 
brief  continued,  “have  obtained  patents  _ 

for  their  hardware  programming  develop-  DvAllVMHa  Asalu  _  t 111 _ u 

ments;  these  are  the  products  they  price  Tl  OQl  0111  UIHY  0  If  Of  0 

in  the  bundle  of  hardware  and  software  w  ■  * 

they  sell.  WASHINGTON,  D.C.  -  Thomas  R.  able  algorithm,” 

“However,  the  hardware  manufacturers  Johnston’s  software  program  should  not  not  be  patentable 


the  public  domain.  There-  patents  on  thes< 
ititutional  policy  of  provid-  mathematics  or 
ive  to  “innovation”  would  formance  of  ■< 
by  the  Cbema  proposals;  it  'method  of  doir 


Program  Only  a  'Way  of  Doing  Business’:  Cbema 


EDP PERSONNEL 
Join  the  idea  people! 

If  you  are  an  EDP  professional  with  a  BS  in  Computer  Science  or  equivalent  and  1-5 
years  experience  working  with  total  business  systems,  we  have  some  excellent 
opportunities  for  you.  We  have  positions  throughout  the  Corporation  for  the 
following; 


SYSTEMS  PROGRAMMERS  PROGRAMMER  ANALYSTS 

SYSTEMS  ANALYSTS  APPLIED  SOFTWARE  DEVELOPERS 

0/S  SOFTWARE  DEVELOPERS  SYSTEMS  ENGINEERS 

PRODUCT  &  SOFTWARE  SYSTEMS  ANALYSTS 

These  positions  are  available  in  Domestic  Marketing,  either  in  the  field  or  at  our 
Marketing  Headquarters  in  Dayton,  Ohio;  in  all  of  our  thirteen  divisions  at  various 
locations  throughout  the  U.S.;  and  at  our  Corporate  Headquarters. 

Select  the  area  of  work  you  feel  your  qualifications  best  fit,  and  write  tq: 

Mrs.  Marjorie  L.  Jones,  Director 
Corporate  Executive  ft  Professional  Recruitment 
NCR  Corporation  Dept.  CW-12 
Dayton,  Ohio  45479 


“We  tried  to  do  a  stock  offer-  came  from  Japan’s  Fujitsu  and  Edit  systems  the  company  has 

ing  in  the  U.S.  at  the  end  of  Echodata,  the  Brazilian  subsidi-  shipped  went  overseas.  “We  have 

1971,  but  the  time  was  unfavor-  ary  of  Britain's  Cable  and  Wire-  about  25%  of  the  key-to4isk 
able,”  Hutchison  said  .  .  ■,  . 

*'■«"  Di»lsiM  Reorganizes 

confidence  in  the  company’s  NEW  YORK  -  George  R.  support,  replaces  Ryan.  Smith 

president/founder,  he  said.  Cogar,  president  of  the  Singer  had  been  director  of  field  engi- 

By  the  fall  of  1971,  CCI  Co.’s  Business  Machines  Divi-  — — 


sion  s  top  management  team. 
Several  officers  were  formerly 
executives  with  the  Cogar  Corp. 
subsidiary. 

With  these  appointments, 
Cogar  said,  the  division  is  ready 
to  carry  out  its  strategy  of  con¬ 
solidating  and  concentrating  its 


Copac  Offering 
Systems  Hovses 
Technical  Help 

RIDGEFIELD,  Conn.  -  Capac, 
ic.  is  offering  small  minicom- 
uter  systems  and  software 
ouses  technical  assistance 
hich  is  normally  not  available 
om  OEMs  when  equipment  is 
urchased  at  discounted  prices, 
ie  vendor  said. 

When  small  systems  and  soft- 
are  houses  purchase  minicom- 
uters  from  OEMs,  they  are  con- 
onted  with  several  problems, 
lid  Capac  President  David  H. 


resources  and  marketing  efforts  Smith,  wh( 


J.J.  Ryan  has  been  appointed 
senior  vice-president  of  North 
American  marketing,  replacing 
R.W.  Casey,  former  vice-presi¬ 
dent  of  domestic  marketing. 
Maynard  Smith,  who  was  ap¬ 
pointed  vice-president  of  service 


id  John  Kerin  was  appointed  vice 


Executive  Corner 


LEASE  AM  OFF-LINE  PRINTER 

•  PLUGS  INTO  ANY  115V  OUTLET 

•  PRINTS  1333  LPM 

•  FROM  ANY  7  or  9  TRACK  FORMAT 

•  SORBUS  MAINTENANCE 

DATAPRODUCTS  4000  ARE 
FULLY  GUARANTEED 
READY  TO  SHIP 


CALL  617-261-1100  NOW! 

AMERICAN  USED  COMPUTER  CORP 


I  SAVE  40-50%  ON 
3336  DISK  PACKS! 

Mod  I  and  Mod  11  both  at  special  prices. 

If  you're  using  3336  Mod  I  or  Mod  II  disk  packs.  CFI 
Memories  can  deliver  dramatic  savings  on  a  high-quality 
product  that  maintains  or  actually  increases  your  systems'  re¬ 
liability.  They're  available  now  from  CFI  Memories-a  major 
supplier  of  reliable  and  error-free  disk  packs  and  cartridges. 

Mail  coupon  today  for  full  ^SS^. 


“Therefore,  it  1 
tion  of  whether  I 
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For  Vendor's  Own  Systems 


D  •  UD  D  •  J  .  M  L  D  •  L  ,  POSITION 
Boise  HP  Pruned  to  Moke  Peripherals  /inn/^i  in^£M£ntc 

By  Molly  Upton  is  only  for  use  with  HP  systems,  as  possible  locally.  1}\  ll  |V  ^v"|  *  |^|  |  |  J 


both  the  HP  and  OEM  market,  cations  multiplexers  and  special  being  delivered  and  the  Minne- 
Murphy  said.  HP  now  OEMs  its  switching  equipment  for  use  in  apolis  facility  is  scheduled  to  be 
tape  drives,  but  its  Tally  license  the  facility  it  is  developing  for  operative  next  spring. 

-  The  C-2100s  will  connect  a 

yTN  I  O  I  ■  II  i*  Univac  1 100  with  300  communi- 

Orders  &  Installations 

Total  Systems,  Inc.,  a  DP  firm,  Micos  minicomputer  system  Other  Awards 
has  ordered  Model  2001  savings  from  Mini-Computer  Systems,  Shugart  Associates  has  received 
bank  teller  terminals  from  Inc.  a  contract  from  Compugraphic 


COMPUTER 
PROGRAMMERS 
&  TECHNICIANS 

Challenging  career  positions  with  the  Zapex  Corpora¬ 
tion  in  South  Monterey  County,  California. 

We  have  immediate  requirements  for  ambitious,  quali¬ 
fied: 

•  Computer  Systems  Programmers 

•  Computer/Digital  Technicains  (Experience  on  GE 
600  series,  606  in  particular  desirable) 

...  to  participate  in  advanced  field  tests  and  experi¬ 
ments  of  national  importance. 

Attractive  salaries  plus  a  full  range  of  benefits  are  part 
of  the  Zapex  picture. 

Interviews  are  now  being  conducted.  To  arrange 


including  the  details  of  your  experience  and  salary 
history/requirements  to:  Mr.  E.  Philips,  Zapex  Corp., 
P.O.  Box  2019,  Monterey,  Ca.  93940.  The  Zapex 
Corporation  is  an  equal  opportunity  employer  M/F. 

ZAPEX  CORPORATION 


BCOMPUTonratLi 


DATA  PROCESSING 
INSTRUCTORS  NEEDED 
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SYSTEMS 

PROGRAMMERS 

The  state-of-the-art  IS  New  Hampshire.  A 
major  California  computer  company  is  relocating 
its  research  and  development  facilities  to  New 
Hampshire.  Openings  exist  at  all  levels  for  qualified 
candidates  with  experience  in  operating  systems, 
language  development' and  data  communications. 

Our  new  facility  will  be  located  within  one  hour 
of  metropolitan  Boston  on  the  New  Hampshire 
seacoast  adjacent  to  Maine.  This  area  is  noted  for 
its  natural  beauty  and  relaxed  rural  lifestyle,  in  a 
state  known  for  its  fiscal  sanity  and  low  tax  base — 
no  income  tax,  no  sales  tax,  low  property  taxes. 

Successful  candidates  will  be  relocated  and  re¬ 
ceive  one  of  the  highest  national  compensation  and 
benefits  packages  in  the  country.  (Our  employees 
are  aware  of  this  advertisement. ) 

Please  reply  in  total  confidence  to 


CONSULTANT 

Analyze  requirements  and  write  specifications  to  control  the 
design  and  implementation  of  a  COBOL  Compiler  System  for 
an  advanced  computer  line.  Integrate  the  COBOL  design  with 
other  software,  serve  as  COBOL  Contract  Manager.  Must  have 
extensive  background  in  COBOL  compiler  design  and  imple¬ 
mentation.  Good  working  knowledge  of  COBOL  language  plus 
ability  to  use  high-level  block  structure  languages  such  as 
ALGOL.  Experience  in  Message  Control  System,  Data  Manipu¬ 
lation  Languages  and  Data  Definition  Language  are  also  very 
desirable.  Applicant  should  hold  an  advanced  degree  in  com¬ 
puter  science  or  related  field  and  have  10  years  of  software 


EXPLORE  CAREER 
OPPORTUNITIES 
IN  DATA 

COMMUNICATIONS 


position  j 


position  i 


D/P  MANAGER 


FIRST  FINANCIAL 
CORPORATION 


I  We  are  a  progressive  bank  holding  company  seeking 
|  to  expand  our  staff. 

|  Our  systems  operate  under  OS/VS1  in  an  On-line 

■  environment  utilizing  CICS.  Excellent  career  oppor- 
J  tunities  are  available.  Openings  now  exist  in  the 
I  following  areas: 

■  TECHNICAL  SUPPORT 

I  Experience  of  1-3  years  in  OS  or  CICS  Systems 
|  Programming.  Assembler  language  coding  is  a  must. 

I  PROGRAMMER  ANALYST 

I  Minimum  two  years  experience  in  IBM  ALC  and/or 
|  ANS  COBOL.  Banking  applications  knowledge  and/or 

■  OS  experience  is  highly  desirable. 

-  EDP  AUDITOR 

Accounting/E  DP  experience  a  must.  Banking  related 
background  helpful. 

We  offer  excellent  benefits  including  Profit  Sharing. 
Qualified  applicants  should  forward  resumes  to: 

The  First  National  Bank  of  Tampa 
Director  of  Personnel 
Post  Office  Box  1810 
Tampa,  Florida  33601 


CSCT«ooo - 

SPECIALISTS 
OVERSEAS  ASSIGNMENTS  IN  IRAN 

COMPUTER  SCIENCES  CORPORATION,  as  part  of  our 


experience  with  the  WWMCCS  ADP  program  including  the 
following  systems:  WWDMS,  GRTS,  NPS,  Systems  Sched¬ 
uler,  Core  and  peripheral  allocation,  and  security. 

CSC  offers  excellent  salaries  and  a  complete  benefits  pack¬ 
age  which  includes  a  liberal  relocation  policy  and  overseas 
allowances  for  the  family  during  the  18  month  tour.  Please 
send  resume,  which  must  include  salary  history,  in  com¬ 
plete  confidence  to: 

JOEL  PRESCOTT 

COMPUTER  SCIENCES  CORPORATION 

Systems  International  Division 
6565  Arlington  Boulevard 
Falls  Church.  Virginia  22046 


DISK  PACK 
TECHNICIAN 

Experienced  in  certifica¬ 
tion  and  rebuilding  disk 
packs  to  head  disk  pack 
dept. 

Send  resume  to: 

SYNCOMINC. 

One  Syncom  Place 


OS/VS  SYSTEMS; 
PROGRAMMERS! 

Interested  in  sunny  Florida?  Do  you  have  S/360  -  | 
S/370  OS/VS  and/or  ASP  Systems  Programming  ■ 
experience?...  Great.  We  have  positions  at  the  J 
company's  national  headquarters  in  Tampa,  I 
Florida.  We  currently  have  a  158  VS/65  OS  ASP  | 
environment  and  need  sharp  Systems  Programmers  | 
to  apply  imaginative  ideas  to  the  area  of  VS  and  ■ 
ASP  software.  j 

If  you  want  to  put  your  skills  and  ideas  to  work  I 
and  do  it  in  a  nice  warm  climate,  send  your  resume  | 
to  (Mrs.)  Tannia  Yarbrough,  Personnel  | 
Representative,  GTE  Data  Services  Incorporated,  ■ 
First  Financial  Tower,  P.O.  Box  1548,  Tampa,  ! 
Florida  33601.  i 


SB  DATA  SERVICES  I 


•Applications  programmers 
All  in  confidence 
All  fee  paid 

ROM  AC 


360/370 

COMPUTER  WHOLESALE  CORP. 


Parts  For 

Potter  Tape  Drives. 

We  supply  everything. 

Individual  parts  or 
entire  units  for 

Potter  2400-Series  Tape  Drives. 

Call  Warner  Rivera  at  (212)  557-3742 

t  Genesis  one 

compute n  conponntion 


HERE'S  GREAT  NEWS  FOR  S/370  USERS! 

Randolph  Computer  Company  will: 


□  Buy  your  purchased  or  rented  370  and  lease  back  to  you  at  reduced  cost. 

□  Lease  or  sell  you  370's,  disks,  tapes  and  memory  ...  all  at  low  rates. 

□  Lease  your  purchased  or  on-lease  370. 

When  you  call  on  Randolph,  you  call  on  ten  years'  experience  with  360  and 
370  computers  and  peripherals. 

So  call ...  or  write  . . .  today! 
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WANTED 

ALL  360  &  370  SYSTEMS!  ■ 


•II 

■  360/50  ■  ■  : 

■  1440  2311  ■ 

60/30  m 


WANT  TO  BUY 

370/168  J370/155 
370/165  370/145 
370/158  370/135 
360/65 

TPL  and  Rental  machines  considered. 

IPS  COMPUTER 
MARKETING  CORP. 


WANTED 

NCR 

CLASS  5 
CASH 
REGISTERS 


Contact: 

Mr.  Robert  Dehl 
(201)  348  3559 


FOR  LEASE 

370  155 
DAT 


SYCOR 
FOR  SALE 


340  Communicate 
3460  Modem 
3484  Printers 
3440  Card  Reader- 


FOR  SALE.  FOR  LEASE 

360  65s 
IHO  or  JOO, 
3 SC  &MPX 


(201  273-5700 


FOR  SALE 

SIGMA  SYSTEMS 


MRACOMJNC. 

31275  La  Baya  Drive 
Westlake  Village,  CA  91361 
(213)  889-3833 


4  Year  Lease-IBM  3330’s 


>5  \  $1.9 

Spindles  } 


360/ 65’s  SH0RT 
370/135’s  TERM 
370/145’sltASI 


These  systems  will  be  leased  directly  through  CSA 
and/or  come  from  our  existing  portfolio. 


Computer  Systems 
Sfifr  °*  America,  Inc. 


BEFORE  YOU  BUY,  SELL,  OR  LEASE, 
TAKE  A  'SKOMD'  LOOK 

NOW 

buying:  370/145  370/158 

celling  *  370/135  370/145 

DCmiqj.  370/165  3360-3’s 


370/145  370/135  370/158 


HafMIB—U 


TIM€&S€RNIC€9 


370/145 
360/50+30 
DOS  VS  RJE 


For  Information  Call 
Tom  Lipkowilz 
(212)  687  2881 
PRESCOTT 


COMPUTER  CORP. 
380  Madison  Ave. 
N.Y.C.  47th  St. 


All  Shifts  65K,  4-2401  MOD  2, 
3-2311,  1403-N1,  2540, 

1401  Compatibility 
From  $35. 00/Hour 


NEW 

370/135 

256K-OS/VS1 -DOS/VS 
4-3340‘s,  2  9Trk  Tapes 
1403N1  1 100  LPM 


If  you  haven't  talked 
to  (ICC  about 
financial  software, 
you  aren’t  ready 
to  buy. 

The  UCC  General  Ledger/Financial  Control 
System.  The  most  complete  system  of  its  type, 
it  features: 

•  Full  general  ledger  accounting 

•  Flexible  responsibility  reporting 

•  Comprehensive  budgeting  and  cost  allocation 

•  User-oriented  report  writer 

UCC  PCS  generates  over  100  standard  reports. 
Proven  performance  in  over  150  installations. 
Call  Richard  Streller  at  (214)  637-5010. 


UCC 

UNIVERSITY  COMPUTING  COMPANY 

7200  Stemmons  F.eeway  P.  O.  Bo*  479 1 1  Dallas.  Texas  75247 
A  Wyly  Company 
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We  want  to  buy  your 
DM  System  370; 
you  want  to  cut  costs. 

Let’s  talk. 

At  DPF,  we'd  like  to  make  you  an  offer  that 
should  prove  profitable  for  both  of  us. 

If  you  rent  a  system  370,  we  can  purchase 
it  and  lease  it  back  to  you  at  considerable 
savings  on  a  short-term  operating  lease.  Just 
send  us  your  installed  configuration  with 
purchase  quotations. 

If  you  already  own  your  IBM  system, 
perhaps  you'd  like  to  sell  it  to  us  at  market 
price. 

Or  if  you  have  an  IBM  system  on  order, 
we  can  provide  you  with  the  same  system  at 
substantial  savings. 

Whatever  your  situation,  we'd  like  to 
talk.  Contact  Mike  Swords  at  DPF  Inc., 

141  Central  Park  Avenue  South,  Hartsdale,  N.Y 
10530  (914-428-5000).  Or  call  any  of  our 
regional  offices  listed  below. 

ripf 

•incorporated 


DPF  Atlanta 
Wayne  Curry 
(404)633-6329 


DPF  Houston 
Mac  McDaniel 
(713)783-5641 


DPF  Los  Angeles 
Harry  Carr 
(213)641-5370 


DPF  Chicago 
Bill  Drew 
(312)297-4620 


DPF  New  York 
Clem  DeSimon 
(212)644-1930 


DPF  Washington,  DC 
Bill  McDermott 
(703)527-5959 


